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NOMPABKH 


B nawei ctatbe, nNomemeHHol B AH, tT. 107, N22, 1956 r. (A. X. Mup3sanxau- 
me u A. A. A66acosB, «lpn6nuxennoe peleHwe 3aauH O HeCTalHOHapHOM JBH- 


MH BASKO-NM:CTHYHOH XKHAKOCTH B Kpyrsol UHAHHIpHyecKOH Tpy6e»), dopmyay (9) 
yeT uHTaTb: 


To 


tv=- 
“ry 


(denice Ueack (9) 


; 2 t a 
B mnpazoh yactu dhopmya | (10) mponyileHo cnaraemoe jy (x — 1). 
CooTBeTCTBeEHHO STOMY H3MEHAIOTCA 3HaUcHHA t, B Ta6m. 2. 


A. X. Mupsadocansade 
A. A. A66aco6 


B wamef ctatpe, nomemennol B JIAH, rv. 178, M41, 1956 r. (A. T. Amesun ua 
M. Benaxos, «K Eonpocy 06 ocamfeHHH Kanenb H3 noToka), Ha cTp. 31 B dopmyae 


c= Stn (3) 


POHUHeEHTHI m HM 3aBHCAT OT KputTepua Croxca, a He OT KpHTepun Pelinonpyaca, Kak 
yKa3aHO B CTaTbe. 
A. IT. Ameaun 
M. H. Beasixoe 


1400. Tlonnucano k meuatu 12/IX 1956 r. Tupax 6000 axs. 3ax. 630 
mat Oymaru 70 108/46. By. a. 9. Tlew. a. 13,7-+5 ska. Yu.-v3q. a. 15,5 


Tunorpadua VapzatempetBa Akajlemuu uayk CCCP. Mocxsa, LUlyOunckni nep., 10 


Hornnaagn Akayemun Hayk CCCP 
1956. Tom 109, Ni 6 


MATEMATHKA 
ql. JI. BEPMAH 


CKOPOCTb CXOXMMOCTH HHTEPNOJIAWHOHHbIX MPOLLECCOB 
C. H. BEPHUITEHMHA WH SPMHTA — ®EMEPA, NOCTPOEHHbIX 
JIA HEKOTOPbIX KJIACCOB Y3JIOB 


(II pedcmaszeno axademuxom C. H. Beprumeiinom 15 IV 1956) 


1°. Kak u3BeCcTHO, NpHOMKeHHOe MpeycTaBseHHe (byHKILHH Mp MOMOMLA 
replMOJIAWHOHHOTO NOJIMHOMa HrpaeT BaxKHYIO pOJb B NPHKMaqHOM aHasnse. 
HakO BOINpOC O CKOPOCTH CXOJHMOCTH HHTepnoJIAWHOHHOrTO Mpowecca K 
TepnowupyemoH (dyHKWHH ele HegocTaTouHO w3yyeH. Tlogyyenb! sJHLWb 
J€JIbHbIC Pe3yJIbTATbI, OTHOCALLHECA K PaBHOOTCTOALLHM Yy3JlIaM TpHrOHOMeT- 
yeckoH MHTepnosAuHH uw K y3uaM II. JI. Uednmuepa napa6onnyeckon 
TEPNOJAWHH. VYkKasaHHoe OOCTOATeEJbCTBO CBA3AHO C TeM, YTO CYLeCTBYIO- 
1@ ACHMIMTOTHYeCKHe (hOpMyIbI JIA TOJIMHOMOB, KOPHH KOTOPBIX CJlyKaT 
JaMH HHTepMOJAWHH, He HaCTOJIbKO TOUHBI, YTOOb! OHH Obl MpHroAHbl 
A U3YYCHHA CKOPOCTH CXOAMMOCTH HHTeEPNOJIALMOHHBIX Mpoueccos. B cayyae 
> y3noB I]. JI. Uedpuuesa uM paBHOOTCTOALHX TPHrOHOMeTpHyeCKHX 
JIOB HHTEPMOJAWHOHHbIe (OpMyVJIbI NOsyualoT CpaBHHTeJIbHO MpocTol BHA, 
HX aHaJIH3 MOXKeT ObITh NpPOH3SBeeH Henocpe\cTBeHHO. 

B cBa3v C 3THM 3aCJIyKUBaeT OCOObIi HHTepec MeToR Celiepa (1) uccae- 
BaHHA HHTeEPNOJAWHOHHOTO Mpowecca IpmuTa. CywlHOCTb MeTOJa 3aKJIIO- 
eTCA B BbIJeJIeHHH CHCTeM TO¥eCK 


— | Sy hy an Sy Weamalee Le aakns (1) 


ayarouluX OMpeJeJIeHHbIMH MHTeprOJIALHOHHBIMH CBOMCTBaMH, XapakTep- 
IMH JIA JaHHOrO HHTepnmosAWHOHHOrO Mpouecca. Tak HallpHMep, B CJlyyae 
yolecca DpMuta — Peliepa BarKHY!O POJb HIpaloT p-HOPMAJIbHbIC MaTPHIbl 
yek (1), Jul KOTOpbIX pH HexoTopomM O<p<1 u —1<x¥<1 (*%*) 


6 TPAC) 
(n) we (n), On (%e) 
On ips ae deen , 
on(x)=[](*—27), &=1,2,..., 0, n=l, 2,... 


feck 


IIpH usyyenuu uHTepromauMonHEIx mpomeccop C. H. Bepxureiina @) 
E3SHO BbIMCHTb Kacc y3J0B (1), o6maqarouyHx cBolicTBamy (°, *): 
A. B kaxygoh Ttouxe x €[—1, 1] BpimomuatoTcA HepaBeHCTBAa: 


eee ec OIL (Df IRx) (wig, 91: Ys 
DH Ets (Pa [eM ®| (n— 1, m+1,..-), 


re {1 (x)}h—1 — byHaamentampubre mowHompl JIarpawKa n-H H cTpouku (1). 
B. Ecam yepes s(a, 6) o603HauHTb anene 8105 n- CTpouKH Ba Des 


) 
pt (1), yAOBseTBOPAIOINMX HepaBeHCTBaM a <x <b, To npus(x, x) =h 
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[Ly (x) |< Ke(A)x t= M9,.. Mo + 1,, no» Tae K,=Konetanra Ho (ht) 20m 
IIPOH3BO/IbHad yObIBalollad (PyHKuuA, mpuyem o(h)—>0, hoo, 

CieqyeT 3aMeTHTb, UTO KJacc MaTpHIL CO CBOMCTBaMH A wu B &# Kaace 
0-HOPMAJIbHBIX MAaTPHIL OCTaTOUHO WIMpOKH. OHM cofepxKaT, HallpHmep, Bog 
MaTpHubl (1), COCTaBeHHbIe H3 KOpHeli MOMHHOMOB %1KOOu Jn &) (x) © Tam 
pametpamu —1<a,) B,<.0, n=1, 2,...* | 

B Hacrosel 3aMeTKe MOJYYeHbI pe3yJIbTaTbI O CKOPOCTH CXOJHMOCTHI 
VTepnowauMOHHOrO mpouecca C. H. Bepuureiva mpa matpuax (1) col 
cpolictsamad A wu B u oO cKopocru cxogquMocTru mpouecca DpmMura — Deliepe 
IPH 9-HOPMaJIbHBIX MaTpHUaXx. 

2°. Kak H3BeCTHO, MHTepnmouAHOHHEIM momwuHom C. H. Bepnurrenua (°)f 
An (f,x), MOCTpOeHHbIH Ja N- CTPOUKH MaTpHubI (1), ONpeseAeTCA MO 3aKOH} 


rye P —Mpou3BobHoe (PPUKCHpOBaHHoe HaTypasbHOe unco. Witpwx yka3bie} 
BaeT, uTO j IIpHHMMaeT BCe 3HayeHHA OT | JO nN, 3a HCKMIOYVCHHEM YHCeL, 
KpaTuplrx 2p. Llenoe uncno ¢t; onpeyemaeTcA OHOSHAYHO M3 HepaBeHCTBE 
2p (t;—1) <j <2Qpt;. Ecau 2pt; >n, 10 faps, (x) =0. 

Tlommynompr A, (f, x) O6NaqaioT JByMA HHTepeCHbIMH CBOHCTBaMH: 

1) Ecau marpuya (1) oOmagqaert cBofcrsamH A u B, To Ana sm000K He 
IIpepbiIBHOH (pyHKWMH | (x) HMeeT MeCTO paBHOMepHO cooTHOWeHnHe A, (f, x) 
ASF (i), eo st (): 

2) oTHOWeHHe creneHH moMHOMa A,(f, x) K 4YHCTY ero y3JI0B CKOJBy 
yroqHo 61M3KO K 1, eCH p JOCTaTOUHO BeJIHKO. 

Teopema 1. [ycmb noaunom An(f, x) nocmpoenh Oana n-t cmpouKu) 
Mampuyet (1), o62adarowed ceoticmeamu A u B, u nycmbe (6) ecme modysb 
HenpepoleHocmu dynKyuu f(x). Toeda cnpaeedauea ouyexKa ** 


F(x) —An(f, | <C [o(@) + 129°" (a-)} n> Mm (3) 


= 


\ 
\) 


bo 


An (fs 2) = SF) 009, A) =A) (1 (), 


20e A, = ax. “ay: 
i=1, 2, ..., (n—1) ' 
Marpuua (1) HasbipaeTca peryspHol, ecmH OHA yOBMeTBOpseT ycuO-) 


BuamM A M CyllecrByeT KOHeEYHOe MOOxKUTeMbHOe yucIO C TaKoe, uTO AMA} 
Bcex x€[—1, 1] 


n 


Sa PR Ce (= 2: 


k=1 


Teopema 2. IIycmo An(f, x) nocmpoen Oaa peeyaapxoti mampuypl. 
Toeda npu obosHaveHusx us meopemet 1 cnpasedauea oyenka: 


|i) —An(f, 2)|< Co (3); 4) 

Va j 

Teopema 3. Mycmo n-2 cmpouka mampuyor (1) cocmaenexa us Kopnell | 
noaunoma AKobu Jin &n) (x), —1<%, Bn <0. Toeda cnpacedauea oyenka (4). 


2 
* a) ; 
Nox Jy Mbl NOHHMaem \ P43 (at, rae P,, (t) —nonunom Jlexanzpa n-ti | 
-—1l1 ei 
cTeneHH. 
** Hepes C mbt o603HataeM KOHCTaHTy, He 3aBHca 
OAHOH TeopeMbl K Apyrou C mMoxkeT MeuaTEca. 
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myo oT x un. IIpu mepexoge of | 


Ilo nopogy yoKa3atTempcrs Teopem 1—3 sameTuM cueqyiomee. Teopema 
HenOcpeACTBEHHO BbITeKaeT H3 Teopembl 2, u60 KopHH J{“n Pn) (x), —l< 
Bes Ba <0, f= 15°20... oOpasylor, perysspHyto matputy (1). Teopemy 2 
TPYAHO MOAYYHTb H3 Teopembl 1. Tipu qokasatetbcTBe Teopembl | Bax- 
KO POJlb UrpaeT HepaBeHcTBO 

@ 
YIP @)<12Kpe(g-), 1 <<, (5) 


be”) I>8 


paBeANMBoe IA MatTpuy (1), yqoBseTBopsiomyux ycnosuam A u B. Q6o- 


iAYHM Yepes ep Wesmy!O WacTb 5 fe OuepngHo, to |f(x,)—f(x|< 


(€x + 1)@(8). Tax xax Sri ()=1, TO 


ist 


IAn(f, Y—-FOMI<S DS (+1 O@) [ry (2h < 


<CoQ+ 2 WK fx — a [ r(x), (6) 


pas) I>8 


n 

10 yl) (x)[<C, x€[—1, 1]. na nonyyenna (3) ocraetca K mocsez- 
j+1 

i CyMMe H3 (6) NpHMeHHTb Hepapencrtso (5). 


3°. Ilyctb Hy (f, x)— MHTepnosAWHOHHDIA MHorounen Spmuta— Peliepa 
eneHH (22—1), oOmnosHa4uHo onpegedsmiouliica us ycnoBuit Hy(f, x?) = 
a); Hi(f, x)= 0, k= led ., a, 

Teopema 4. /lycmo Hn(f, x) nocmpoex Oana n-t cmpouku p-HopMmaao- 
wi mMampuyol. Toeda 


Ij (2) — Half, )1<C () =) | (7) 


V n®—= 


é ¢ >0 —ckorb y2odHo manoe u C(s) saeucum auto om e. 

Teopema 5. /lycme n-A cmpouka mampuyet (1) cocmaeaena us KopHett 
unomoe flKobu Ji’) (x), —1 <an, Ba<0. Tozda cnpaeedaueo nepa- 
Homeo (7) npu p= min{—a&,, — Bp}. 

Teopema 6. J/ycmb «,(6) ecmb modyao nenpepoleHocmu f’ (x). Toeda 
pasednaugo Hepaeercmeo 


IF) Half, D1 <C. (a (s5)+Ge) t+ soa (sa) ® 


@ ¢ >0 cKorb yeodHo manoe u C;(¢) 3a6ucCAmM Aub OM «. 

Teopema 7. JJycmb n-a cmpoika mampuyet (1) cocmaenrena u3 Kopneit 
Aunomos AKobu Jr Sn (x), —1 <n, Br<( 0. Toeda cnpaeedaueo nepa- 
ucmeo (8) npu p= min{—a,, — 8p}. 

Ilo nopoxy qOoKa3aTesibcTB Teopem 4 u 5 3ameTHM, 4TO TeopeMa 5 He- 
cpeqcTBeHHO cileqyer u3 Teopempt 4, HOO KOpHH NOsHHOMoB J,” ®”) (x), 
1 < &m,8,< 0 o6pa3yioT p-HOpMasbHy!Io MaTpHuy (1). IIpH joKasaTemb- 
ge «~TeOpeMbI DO CvlefqyeT YUeCTb H3BeECTHYIO OWeHKY JIA p-HOPMaJIbHbIX 
Tpuy (?) 

n 
Dy le LP P< 


h=1 


C (e) 
ie 
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H paBeHCTBO 


y (x= xh )soy? (x) ug (x)? = y (x — xy ts (x) ]?, 


k=1 Sig k=1 


rye s—m060e HaTypambHoe yHcno. B ocrasbHOM fOKa3aTe/IbCTBO aHaJorHy-) 
HO OKa3aTeJIbCTBy Teopembl |. 
Tloqo6upm Ke O6pa30M JoKa3bIBaeTCA Teopema 6. 


Hosropoackui rocylapcTBeHHbilt : Tlocrynusi0 
NefarorwyeckHii HHCTHTYT : 27 II 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


1L, Fejér, Math. Ann., 106, 1 (1932). 2G. Griinwald, Acta Math., 75, 219k 
(1943). 3 7. JI. Bepman, J[AH, 58, 1569 (1947). 4H. Tl. Hatancon, Koucrpyne) 
THBHaA TeOpuA dbyuHKunh, 1949. 5C. H. Bepuutretu, Coop. cou., 2, 1952)) 
67. JI. Bepman, JAH, 60, Ne 3 (1948). 7. JI. Bepman, JAH, 64, Ne i (1949), |, 
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Wornmagn Akagemun nayrx CCCP 
1956. Tom 109, Ne 6 


@ 


MATEMATHKA 
A. B. BHLAJ3E 
OB OJHOH 3ANAUE ®PAHKIJIA 


(ITpedcmasaeno axademuxom M. A. Jlaspenmvestim 3 IV 1956) 


Ha Bcecoio3HoM copellaHHu 10 (pyHKUHOHaIbHOMy aHasmH3y 23 I 1956 r. 
. HW. Ppanksb MpeqoxKus HOByIO 38aqauy Ia ypaBHeHHA cMellaHHorO 
ma: 

K (y) Use + Uyy =0, (1) 


ne K(y) — HelpepbIBHO AUudpepesuupyemaa (yHKuHA, MpHyem K (y)>O0O mpu 
>0, K(y) <0 pu y<0 (). | ; 
OG6o3sHauHM uepes D o6sacTb, orpaHuueHHyto: a) oTpeskom A’A ocu 
=0, —Il<y<l; 6) xapaxtepucruxoi A’C ypapnenua (1), C(a,, 0), 
1 > 90; B) orpeskom CB och y=0, a,<Kx<a; r) *KopyanoBoh KpHBOM o 
KOHIaMH B TOUKaX A u B, nexKalleH B BepxXHeH MosynsocKocTu y > 0. 
Sagqaua @MpauKkaa. Haliru perymapHoe B oOnactH D_ peuenue 


paBHeHHa (1), HempepbiBHoe B 3aMKHYyTOH oOsacTH D uw yOBseTBOpsiomlee 
DaHHUHbIM YCJIOBHAM: 


Ule=%, (2) 
U lcs = 92, (3) 
U; lara == 0, (4) 
U(0, yy—U(0, —y)=f(y), —l<y<l, (5) 


ye ¥,, ¥. H f—s3aqaHHbe PyHKUH. 
Hmxe Mbl Hcceqyem aTy 3aqauy qua ypapHenuit M. A. ‘Jlaspentpesa 


Use +sgny-Uyy = 0. (6) 


B 9sTom caygae A’C copmaqaeT c OTpe3sKOM xXapakTepucTuKH x—y =| 
paBHeHua (6) Mexgy Toukama A’(0, —1) u C(I, 0). Or pyru o Kpome 
SBIYHOFO yClOBHA TwaqKkoctu (ycnosua JlanyHoBa) JONOHUTebHO OyyzeM 
9eE6OBaTb, UTOOHI BAOIb Hee 
dy 
a2 9: (7) 
le x=<x(s), y=y(s)—MTapametpwueckve ypaBHeHua, a s— Jumua jy- 
4 o, OTCUHTEIBaeMad OT TOUKH B(a, 0). OTHocHTeMbHO (PyHKUHH 1, be, 
yleM TIpesolaraTb, YTO OHH YAOBJeTBOpsIoT ycsoBMio Tenbyepa. 

B 9THX MpeyqnooxeHHAX cyllecTByet equHcTBeHHas tbyHKuuA U (x, y) co 
netyiouMMH cBolicrsamuv: 1) U(x, y) aBaaeTCH peryJIApHbIM peleHHem 
paBHenuli (6) B oOnacta D npu yO, y=—x; 2) Ona HempepbiBHa 
3aMKHyTOH o6nactu D; 3) uacTHpie mpousBoguble Uy u Uy HelpepbiBHbl 
3aMKHYyTOM oOOsactu D scioyy, Kpome, ObITb MOXKeT, OTPeska OC’ xapak- 
spuctuku x-+y=0, O(0, 0), C’ (4/2, —'/e), Hw TOUeK AA Oa .8D; 
jJIM3H KOTOPBIX OHH MOryT OOpallaTbca B 6eCKOHeYHOCTh TNOpAAKa HHKEe 
uHuUBI; 4) U(x, y) yaoBeTBopser ycosusm (2), (3), (4) H (9). 
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TipeqpaputTebHO 3aMeTHM, 4TO O6e3 orpaHHueHuA OOLMLHOCTH + MO?KHO | 
noslarath v, =v, =0. oo h 

B camom jeje, nycths D,—uacTb o6mactH D, sealant B BepXHel | 
mosynsockoctu, a W(x, y)—TrapMonuueckadt B 9TOH OOacTH (pyHK- | 
WHA, yOBeTBOpaiomaa ycnopusm: Wl,=%,, Wlicp= be, Wloc=09,) 
Wxloa =0. Vapectibiawn 3Hayenuama W(x, 0) =0, Wy(x,0), 0< x<8 
ompeyeuM B TpeyrombHuKe OC’C cbynKunio W (x, y) Kak pelleHve 3aja4uH 
Kowa jus ypapHenua (6). B tpeyrompHuke OC’A’ onpegenuM chyHKUHIO 
W(x, y) Kak pelweHve ypaBHeHHaA (6), “yAOBJeTBOpAIOWee yCJIOBHAM: 
W. (0, vloa =0, W(x, —x)— usBecTHad PyHKuna”, 0O< x< 1/,. OveBuAHG 
uro. pasHoctbh )§=69W(0,y)—W(0,,—y) =f, (y) HeveTHa. CaefoBaTesbHO, 
U (x, y)—W (x, y) sBAneTca pelieHHeM 3ajauH OpaHKJA, yOBJIETBO- 
paomum yclosuam (2), (3), (4) u (5), roe %,==%,=0, axBmecro [| (y) 
HanucaHa pasHoctb f (y) — f,(y). 

IIpumeuum o6o3Hayenve U (0, y)=o(y), O<Sy<1. Pemenne ypaBHe- 
Hua (6) B TpeyroubHuKe A’OC’, yoBseTBOpsIolee yCJIOBHAM 4 


Us loa =0, Ulow = o(—y) +f (y), 


MMeeT BUI: 


U (x, y) = Yep(— x —y) + a9 (% — y) + of (x + ¥) + of (Y — 4). 


Orcioqa Ha xapakTepucTuke x -+ y = 0 umeem} 
U (%, —x) = Yao (0) + /a (2x) + "ef (— 2x), OS *<"/p. (8) | 


OGulee peuleHve ypaBHeHua (6) B TpeyrombHUuKe OC’C, yMOBeTBOpAIO- 
mee ycopuio (8), qaeTca Popmy.ioh 


U(x, y) = O(x+y) +4/29 (x —y) + af (y —»), (9) | 


rye M(t), Oc t<( 1, —nNponsBobHad WBaxbI HeNpepHiBHO ZUdpepenmupye- ; 
Max (dbyHkuua, npHuem ® (0) = 4/,9 (0). p 
V3 dopmysmt (9) uMeem 


U (x, 0) = ® (x) + hoe) +f (—a), OS" <1. (10) | 


Ilycrp V(x, y) rapMonuyueckw conpaxeHa c U(x, y) B o6mactu D,. B cusy 
NPHHATHIX Bbile NpeAnosorxKenui V (x, y) HeMpepbiBHa B 3aMKHYyTOM OOnacTH © 
D,. Tlyerb V(0, 0) = 0. Orctoga B cuny (4) saxmouaem, uro V|+,=0. 7 
Tak kak, no ycoBuio, Uy HempepbisHa npu nepexoge uepes OC, To, B CHJy 
(9), 43 ypaBHenua V, = — Uy nomyyaem: 


V (x, 0) = —®(x) + *he(*) + af (—*), 0<x<1. (11) 


Tenepb serko OKa3aTb, YTO OfHOpo_Haa 3ayaua (f= 0) umeer TomDKO 
TPHBMaJIbHOe pelleHve. B camom jee, nycTb Uy(x, y) — pewienue o,Hopoy- 
HOH 3aqauv, a V(x, y) TapMONMYeCKH COMps2%KeHa c Hel, TpHueM 
Vo{0, 0) =0. ®yuxuua F(z) = Uy (x, y) + iVo(x, y) ronoMopua B O6sa-— 
cru D, UW HempepbisHa B 3aMKHyTOH oOmacTH D,. CneqospatembHo, uMeer 
MeCTO PaBeHCTBO: 


1 1 a 
—\Vide—i\ USO, y)dy +) (Uy + Vo)*dx —\Vide = 0. (12) 
fo} 0 0 1 | 


Bole MHMMylo YacTb u3 (12), B cay (10) mw (11) Gyyem umers: 
a 1 | 
d 1 
—\Vi Zas —\ 98 (y) dy—2\(— Fei) dx=0, gm =U,(0, 9). 
o 0 0 
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DTcioja, Ha OcHOBaHMM (7), 3aKsI04aemM, YTO © (x)==9,(x)=0, u, craso 
mrp, U,(x, y) =0 Bcwogy B D. 

| [lepexoqum kK jOKasaTeJIbCTBy CYIeCTBOBaHHA pelwleHua. Samerum, urTo, 
1 cuny (10) u (11), uMeem: 


Ua eOL EV (2,0) —7 Olena (13) 


Ae 


1 (x) = 9 (x) +f (—4). (14) 


Tonomoppuaa suytph D, 4 Henpeppisnan BD, cbyuxuua F(z) = 
=U (x, y) + iV (x, y) OfHO3HaUHO ONpeyenneTcA NO TpaHHUHbIM YyCJIOBUAM: 
# 


Ul,=0; U(x,0)=0, 1<x<a; V(0,y)=0, 0<¥<1; 
UAx 0) ae V (x0) = 9 ya 0 ore Th 


B yacTHoctTu, Korma a=1 wo coBMayaeT c AyroH okpyxHocTH x? +4 y?=1, 
>0, x>0, qua dynkunn F(z) nomyyaetca BbIpaxenne 


1 ———— 
1+i t(1 — 2? 1 4 
ei ea ee 
0 
Tloqctapnaa B chopmyay (15) z=iy uw mpHHuMas Bo BHuMaHHe (5) H 


14), qua ompeyesieHHaA HeH3BeCTHOH (pyHKIHH 9(y) NOyYHM SKBUBAaJIeHTHOe 
3ajaue DpaHKJIA HHTerpaJIbHCe ypaBHeHHe 


= ee 
V2 t (1 2 4 4 
oe VE (et co (dt = 9), (16) 
0 
me 
vat Hee 4 4 
v=o) OER ep Ht ie 


a) 
3BecTHad (pyHKWHA. 


IIpumMem o6o3HayeHHe V yey) =p(y). Jlna onpeseneHua Hen3BeCcTHOH 
tbyHKunH (y) Ha ocHOBaHHH (16) HMeeM HHTerpasbHOe ypaBHeHHe: 


Ly EE See eS ue) 06) 


C TOJIOXKUTEIbHbIM APOM, IpHyeM 


= eee 
V2 { 2 { fer 
T Abe ft? + y? 1-+ ty? V 2 
0 
B cuny (19) ouesuyHo, uro peulenne HHTerpabHoro ypaBHenua (18) 
cyllecTByeT, M OHO cTpouTca o6pluHbIM mytem. I[locme Toro Kak (pyHKIWA 
o(y) OyqeT Hatjena, pewenne 3aqjayn DpaHKJIA B AaHHOM CJlygae NOJyYHT- 
CA B KBapaTypax. 
BepuemcaA kK oOmemy cuyyaio. B cuamy ycuOBHA Vloa = 0 3aks04aeM, YTO 
* 
pynxuna F(z) avanuTuyecku mpofosKaeTca B OOacTb D,, CHMMeTpHYecKyt0 
96acru D, OTHOCHTebHO MHMMOii ocu. CopokynHocTb OTKpbiToro oTpeska OA 
u o6nacteii D, u D; o6osHauum uepes D*. Vcxoman (pyHkuua F(z) roso- 


MopdHa B OOmactu D*, HempepbinHa B 3aMKHYTOM OOsacTH D* MW YOBJIeTBO- 
pxeT rpaHHuHbIM yCJIOBAAM 


Ule=0; Ulee = 0; 
U (x, 0) =0, —a<z< —1;U (x, 0) —V(x, 0)=7(—x), —1 << * <0; (20) 
BAe, 0) V0) 7 (x58 0 ee I; Cy O10 ee ee eG, 


Syecb yepe3 o° o6o3HayeHa nyra, CHMMeTpHuHaA o OTHOCHTEJIbHO ae 
OcH. 

Tak Kak O6nacTb D* cuMMeTpH¥Ha OTHOCHTeJIbHO MHHMMOM OCH HU coep: 
2KUT BHYTPH ceOs ee orpesoK OA, To MpH KOH(OpMHOM OTOOparKeHHH 3TOH 
o6acTH Ha NosyKpyr K : & + 7? ak 4 >>0 mnaockoctu €=§& + im, Korya 
touxn A (0,1), C*(—1,0), C(1,0) mepexogat B Touxu A,(0,1), C;(—1, 0), 
C, (1,0), CHMMeTpuaA OTHOCHTeJIbHO MHHMBIX OCel COXpaHHTcaA. | 

O6osHauuM yepes ®(C) dyHKkunio F[w4(6)], roe © =w(z) — Kon(popMH 
oToOpaxkaioulan cbyHkuna. Ja onpegenenua rosomMoppHoH B mosyKpyre Rk 
HellpepbIBHOH B k dyHkunH O(C), B cusy (20), HMeeM YCJIOBHA: 


Re ® |; = (0, [Re ® —Im®] +, =r[—o! (§)], 
[Re® + Im ®]oc, = x [@* (&)], 


rye L — nomyokpyxuocts |C| = 1, y>0, O, (0, 0). 

B nuaockoctu © dbyHkuvA © onpeysemseTcaA ONATA.nO dopmyvie (15). 
3TOH CPOpMyIbI AIA ONpeyeseHHA HeEH3BeCTHOM (byHKUHH o(y) Ha MJIOCKOCTY 
z=x-+iy NomyyaeTcAd 9SKBHBaJIeHTHOe 3afaue HMHTerpadibHoe ypaBHeHHe 
CyUleCTBOBaHHe pellleHHA KOTOPOTO yCTaHaBJMBaeTCA Ha OCHOBe e€[MHCTBEH 
HOCTH pelleHHA rpaHHyHon 3aqauHn Dpanksa. 


(21) 


MatematuyecKuii WHCTHTYT uM. B, A. CrexamoBa Tlocrynus0 
Akayemuu uayk CCCP 2 IV 1956 


LIUTMPOBAHHASA JIMNTEPATYPA 
10, HW. ®pauxk.ab, Mpuxnagu, matem. u mex., 20, Ne 2, 196 (1956). 
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Aoxnagn Akanqemnun nayx CCCP 
1956. Tom 109, Ne 6 


| @ 
MATEMATHKA 


° B. H. 3YBOB 


_ TIPEJCTABJIEHHE PEWEHHH CHCTEM JMV®®EPEHIMAJIbHbIX 
YPABHEHHH B OKPECTHOCTH OCOBOM TOUKH 


(II pedcmasaexno axademukom B. H. Cmupnoseim 29 III 1956) 


A. M. JIanynos (1) yKa3am coyuali, Kora HeKOTOpad cHcTemMa ypaBHe- 
HH B YaCTHbIX MPOH3BOAHbIX, HE yAOBJeETBOpAOUlaN ycioBHaAM Kou — Ko- 
JICBCKOH, HMeeT eAHHCTBeEHHOe rosoMopdHoe peuleHHe. B HacTosulel cTaTbe 
Ka3bIBaloTCA YCJIOBHA, MPH KOTOPbIX YyKa3aHHOrTO THMa CHCTeMbI HMeIOT 
2MeHCTBO TOJOMOpPHEIX peweHHi. TlomyuenHble pe3ybTaTbl, Kak H y JIsA- 
YHOBA, MO3BO/IAIOT PelUHTb PA BOMPOCOB H3 TeOpHH OObIKHOBeHHBIX JM(p- 
€peHUHaJIbHbIX ypaBHeHHit. 

PaccmoTpuM cHcTeMy ypaBHeHHli 


eC : Oz, 
>; Ox, (> Psi (t) Xi + Xz (%4, ee > Ans 21> oe ap 4a ) seed — 


/ s=1 i=1 


k n 
P >) Vii (t) 2ai+ >; lji (t) x; +2; (X6 boon 24 iniails op on C4: Ly: j= 1, oie syle (1) 


i=1 i=1 


IIpeqnonomwum, uTo dyuKunH Xs, Z; pa3siaraiorcH B PHAbI NO LWeJIbIM 


‘OJIOXKUTEJIBHbIM CTENCHAM BeJIHUHH Hy, «2 09 Xny 21> = + +> She 
~ e*, > pe My» M1y++0,Mp) (t) ae 2 ae xin. 7 ee. zine, i ik, ING | 
} n k 
Lmj+ un >2 
1 EA 
n c 
Z; Bes yi Ne paces My» Ny.» Np) (t) pe pol xnn. 2m es zn, j= il. aed k, 


n R 
XLmj+ nj >2 
1 1 


xXoqauveca up |x; |< 2, | 21] 2%, t >. 

 Syecb H jlasee yepe3 Ms, Nj OyeM OGOSHAYATb IeJIbIe MOJIOMKUTEJIbHbIC 

(cya, vepes X(t), Zo, Co — HEKOTOPbIe NOJIOXKHTEbHbIE BeJIMYHHbI. 
TIpeqnosoxuM Jlanee, 4TO PyHKWHH 


Dst (ty; gij (t), Fol (t), peas My» T1yy oo0y Nr) Oy. Oe My» Typ o00y np) (t), (2) 


dE er he ie ie? Vee 
ajlanbi mpu t >0, BeleCTBeHHbI, HeMpepbIBHbI H OrpaHHueHbl. 
Uepes As, S=1,...,, OO03HAYHM XapakTepHCTHYHbIe YACa CHCTEMbI 
dx i 
s 
ap = dy Psi (t) Xi, Seek ArT, (3) 
i=l 
pes f4,,..., Pa — XapaKTePpHCTHYHbIe YCNa CHCTEMbI 
dz E 
i jo 
a=)> ji (t) Zi, j=1,..., 8. (4) 
i=1 
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Teopema 1. Ecau: 1) As >>0, s=1,..., 0; 2) te=hy o= l,.. 
3) cucmemet (3) u (4) npaeuaonole, mo cywecmeyem epynna ynkyul 
Zi (Xr sey Xa by Cry ++ Cp) (Jl, ..+, k), KAMOGA Us KOMOpPoLX saeUCcUM OM 
8 NpOUsOALHOLX NOCMOAHHOLX, OONACAIOLYAA CeoucmMéamu: 


oo 
(m) ; 
1. Pyrkyun 2). pasaazaiomca 6 padbl 2;= >) zy ) jol,..., Be 
m= 
Onuyuecn npu |xs|<X%(t)#0, tE[0, +0), |co] Xe, s=1,..., mj 
oeschyrse wy Be ’ 

@yxkyuu 2)” seasiomca odHKOpoOHomu Gopmamu cmenenu m omuHocu 
MCALHO X,,.++,) Xn, Koapguyuermel Komopolx cymo gynKyuu t u odnoepe 
Me€HHO NOAUHOMbL OMHOCUMEAGHO Cy, ..., Cg. | 

2) PynKyuU 2; (X,,..-, Xn, t, Cy, ..., Cg) yOoenemeopsiom cucmeme (1); 

S3ameuaHue. Ecau dyHkuuu (2) nepHogquueckHe oyHoro mepHosa, TO 

‘ Nm ; 
KoaPDHUHeHTHI (popM rh MMeIOT BH >) &; (t) t’, rge a; (t) — nour ne p HOP 
i=0 
yeckHe (yHKIMH. | 

PaccMoTpHM jlaiee CHCTeMy C MNOCTOAHHbIMH BeUeCTBeHHBIMM Koa(pHe 


IHe€HTaMu 


<1 02) 

> he { > Paix Nol Xap 5569 Kapolei 2) = 
Ss 

s=1 


i=1 


k n | 

= >) 21 + DY) titi FZ; (Ky -- 0 Xn Jai ay eh ly je Ls eee (5) 

i=l i=l 

Ilycrb Xs, Zj; — anamuTuyeckHe (yHKUMH B OKPeCTHOCTH HyJIeBbIx 3Ha- 
YeHHH apryMeHTOB. _@Gg 
Uepes dy, .-., 4m OGosHauHM coGcTBeHHbIe 4Yncna maTpuuLr P = || psf 

s, l=1,...,n, yepe3y,,.::, py — COOCTBEHHBIe 4Hcna MaTpHUb! Q = || gj i 
de een eee ore) > Hl 
Cuctemy (5) HeocoObiMa JHeliHbIMH TpeoOpa3s0oBaHHAMM Hal HCKOMbIME 
(PyYHKUMAMH M He3aBHCHMbIMH TepeMeHHbIMH MO?KHO IIPpHBeCTH K BUY 


a dz; sal 
. De Ox. (Es4 Xs—1 = Kae I ae (x1, ce ey Xn, Fei = 0g OF Zp)) = 
s 


s=1 


n 
= 6j;—4 Z2j-4 + jj a »; VjiX; + Z; (x, Scone t yaks oO acd Zr), j= i a) <6 eae Rk, 
i=1 ; 


iJ 


V3 Teopempt | cieqyer Teopema 2. 


Teo pena’ 25fcau: PREIS jig eee ee 2) Meng: 1<8, mm 
cyiyecmeyem epynna dynkyutl 2;(X,..., Xn, C1,-.., Cg), f= l,..., k, 06- 
Aadarowwan céolicmeamu: 

1. Pynxyua z; pasaaeaemca 6 cxodswuiica pad 


co 
mae (7) i 
Aaa ics (X75 «sty WN Ons 2 wads (= le ae es 
m=1 
20e z\” f 
j cyme opmet cmenexu m omuxocumenbxo Xi, - 4+) Xn, Koadquyuenmal 
KOMOPoLX ABAMOMCA NOAUHOMAMU OMNOCUMEALHO Cy, ..., Co, Inte 


2. Pynkyuu 2; yOosraemeopsiom cucmeme (6). 4 
n 


Sameyaunue, Ecau: 1) 3 mad; py; npu >) my > 1, j= 1)... 
1 i : 


oe = i=1 


KnoWad Cilyda dg = ps, c= 1,..., 8; 2) e_, = So-1, G=1,..., 8) eee 
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rji = 0, 1,7 <8, To Koaphunnenrer (bopm z\”) (6) sBuIsioTCA TlOmMHO- 
fo TMIlb OTHOCHTeMbHO C,, ..., 4) 


| Tipu nomomu teopem 1 u 2 momxno PeWIMTbh pA 3aqay H3 TeOpHH OObIK- 


PaccmorpuM cuctemy: 
@ 


dy, sae A: 

DE ale) 2 Vee ga a, iy), He al se ste an) 
i=... 

PyuKunH Y, pasnaraiorca B pAb 

Vives >) Bee a) Ben ie. Seon, a 
m-ins+...+my,>2 4 
(OAMLHECA TIpH |Z Vee a ts | 5) a al Re PyuKnun 
PS ste RO PON cs ea, eran: We (9) 


AanbI upH z€(0, 1], Bemecrseuupl, nenpeppBue un orpaHuuenpr. Tlomox*xuM 
f(t) = — psi (e-*). 
H13 reopemp: | nomyuum teopemy 3. 


Teopema 3. Ecau i,>0 npu ¢<8 u cucmema (3) npaeuaonan, mo 
cmema (8) umeem cemeticmeo pewenuti, npedcmaeumoe 6 dopme ps00e 


m-- £ mh; 
Ys = > ALPES) (22. ws aie oe ae Ca Wren wis Sealgcaceneetie 
m- ¥ tea 1 
— 
OOMUUXCA npu Zoe Gy | a eel we Beco Otter MZ) == ee 
epoienole pynKyuu, oOnadaiwwue ceoticmeom Ki™™""™9)(z) 2%, a>0. 
ITpu amom ys(z)—>0 apu z+0, s=1,...,;n. ge 


Sameuanue. Ecau xoappunuents: (9) nocrosuupe, To KW ™™@) 
AAIOTCA MOJIHHOMAaMH OTHOCHTebHO Inz. TIpumMeHaad B 2TOM cy4ae TeO- 
eMy 2 kK cHcTeme 


a ey, = 

oe Ox, (i Xia + AiXi) + 2 
1 

YYHM, YTO YypaBHeHuaA (8) HMeIOT CeMelicTBO pelleHuli, MpefcraBuMoe B 
OpMe PAOB 


Oy ie y 
az =) Psi Pz + Ys, S= 15>, 
a 


RSs (5, 11ST! (in aol ok ize ahs, wel Sel, g, 
MM +...FM p> 1 
Meamiuxca -npu. [2|<.2,, hes| <0, e=, oy Bsctae LOO te). 


JAMHOMBI 110 cTeneHaAM Inz, a x; = (In z)rigti BbIOPaHbl TaK, UTO OHH ABUIA- 
TCA pelleHHeM CHCTeMbI : 
dx; . a ‘ 
25, Seiki tiki, t= 1,...,B. 


SLLEe| 


B 93ToM curyuae Ge ree ia) OyMyYT MOCTOAHHBIMH, eCJIH 


ig 
m + S) mihi hy, Joe aes B. 
i=1 
SaMeTUM, UTO HOJIYYEHHBIE 3€Cb Pe3yJIbTaTbl JIA CHCTEM OObIKHOBeCHHBIX 
bcpe PCH aJIBHBIX ypaBHeHHu ABJIAIOTCA Ooulee OOULHMH, 4eM paHee Nouwy- 


HHbIe Pe3yJIbTaTHl. 
Tlocrynu.10 
13 III 1956 
LMTHPOBAHHAA JIATEPATYPA 
1A. M. Jiatyuos, OOmaa 3amaua 06 ycrofunpoctu ABuxKeHHa, 1892. 
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Jlonnagn Akaqemunu Hayk CcCCccP 
4956. Tom 109, Ne 6 


oO. A. OJIEAHUK 


O PA3PbIBHbIX PEWJEHHAX HEJIMHEMHbDIX JH®SEPEHIMAJIbHbIN 
YPABHEHHMHK 


(II pedcmas reno akademuxom H. I. TIemposckxum 10 IV 1956) 


Hmxe pupoqutTca ompeyesenve o6o6ujeHHoro pellenua saqaun Kou 
Jia YpaBHeHHA | 
Ou joel ew! =F (ly 

ot Ox 
C HavaJIbHBIM ycJIOBHeM u (0, x) =u, (x), rye Uy (x)—orpanHyeHHaa M3MepHe 
Maa (pyHKUMA, H JaeTCH JOKasaTeJIbCTBO CYWICCTBOBAHHA HM e€MHCTBEHHOCTH 
pelieHHua STOH 3aqauv. Oru OOOOMIeHHbIe. pelWleHHA pHHayexKaT K Kacey 
cmaObIX PeIleHHH, KOTOpble paccMaTpMBasINCb B padorax (1,”). Lpyroe onpet 
yemenue oOoCneHHoro pelwieHua 3ayauH Kowu yaa ypaBueHua (1) u emg 
vccyIeqOBaHHe ObIIH JaHbI B paOoTtax (7,4). Byer noka3aHo, 4YTO 9TO ONpexey 
JICHHe. SKBUBAJICHTHO NpHBeJeHHOMy HwKe. 
Ilycth ¢(f, X,u) onpegenena . qa Bcex sHayeHHiix,uut>O0, MMegl 
HeIIpepbIBHbIe MPOH3BOAHbIe BTOporo NopsyKa, oy (t, x, u) orpaHuuena iA BCeM 
sHaveHul x u t >O, Kora u U3SMeHAeTCA B KOHCYHOM MpOMexKyTKe, H Myct 
Onpeyxeneuue. Orpanuuennyio usmMepumy1o dbyuKuuio u(t, x) OyzeM 
HaSbIBaTb pellieHHem sajauH Kom ypapHenua (1) B nomynmockocru t > 
C HavaJibHbIM ycuoBHeM u (0, x) = u(x), ecu: | 
1) qua BeAKOH HempepbiBHO Audbdepenunpyemo dynKunu f (t, x), paBHoH 
HYJHO BH€ He€KOTOpOH KOHeEYHOH OOAaCTH, BbINOJHAeCTCH PaBeHCTBO | 


\ [Spey + Lotta, 9) ]deat + iwro Hie(yde—=0, 


>0 —co 


rye NepBbld HHTerpas B3AT TO NosmynsocKkocru t > 0; 4 

2) AAA BCAKO!H KOHeYHO O6acTu D cymecrsyeT MOHOTOHHO yOpIBaloulad 
(cbyukuna K (¢), onpeyenennan yun ¢>>O um vrakaa, uro juid sOObIX BYR 
Touek (f,%x,) uw (t, X,) u3 o6macru D u t>0 


u (t, x1) —u (t, 
x4 Xo 


SUR Kies, 


WokasaTeAbCTBO CRHHCTBEHHOCTH pemleHunA 3anauu Kop 
uu. Upeqnonoxum, uro uMeeTcCa yBa pemeHua u(t,x) u u(t,x) sazaul 
Kom ypasuenus (1) c HayambHol tbynKuneli up (x). PaccmorpuM Wiad Hm 
cpequne SyHKUNH Up(t,x) M vp~(t, x), MOCTpoeHHpIe c AZpom ycpe Hen 
w(P,P,,h), 3apucsmyumM oT payuyca ycpeqnenua A u paccTOAHHA Mexjh 
ToukaMH P u P,. Vaeecruo (*), uro dbyHKUHH up, HU V,_, GeCKOHeEUHO nudes 
PEHIMPYeMbl H CXORATCA B CpeHEM, COOTBeTCTEeHHO, K cbyHKuaM u(t, x) ml 
v(t, x) B moGOl KoHeYHOH O6macTu. Tak KaK quia u(t,x) u u(t, x) Bemo 
HACTCA YCIOBHe 2), TO JerKO BHeTb, TO pH f>a>0 un yqocraTounO 
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aibix fA B moO60i% KOHeUHO! o6macrH D Oun/Ox< Ka u Ou, /Ox<Ka, 
(€ NocrosuHad K, 3aBMCHT TObKO OT «@ u OGmacTH D u He 3aBucuT or fh. 
PaccMoTpuM ypaBHenne 


af p(t, x, uw, (t, x)) —9@ (t, x, v, (t, x)) “9g 

a — Of _ F(t, x), (4) 
Uy (t, x) — Uz (t, x) Ox ¢ 

e F (t, x) — nenpepbiBio AupPepenuupyemas cbyHKUHA, paBHaA Hyso0 BHE 

EKOTOPOH KOHeYHOH OOnacTH D, cojepxalielica BMecTe c rpanuueli B nowy- 

ockoctax ft >0>0 u t<ty). Xapaxrepucruku ypapnenus (4) yqoBnetBo- 


AIOT YDaBHeHHIO 
2 


1 

dx ’ 

“dt = eu (25 x, Un (t, x) =o v [Un te, x) sae Uj hoe x)]) dt = SE EGE x, h). (5) 
0 


Ilycrb [”(t, x) — pemienwe ypapuenua (4), paBHoe Hymo mpu t=—?t, w 
mpeyenenHoe np ty >t >0. Tak Kak Up HM U_ PaBHOMepHO orpaHuuenbi, 
) WI Xapaxrepuctuk (5) B cumy ycnopua Ha ¢, (t,x, u) |dx/dt|<M,rne 
locrosHHaad M >O ue sasucut ot fh. Ilostomy j”(t, x)= 0 EHe Hexoropoii 
OHeyHOH OOnacTH Dy upu Beex fA. Ilycth x = x" (t, ty, x,) — pemienue ypaB- 
eHua (5), mpoxofamee uwepes Touky (ft), x,). Torga 


t, 
fh, #1) = | F(t, x*(E, ty, m)) at. (6) 
Zo 


Tokaxxem, uTo npw t >a >O0 uw AocTaTouHO MawbBIx A mpousBogzubie Of" / Ox 
| Of? /Ot paBHoMepHo orpaHHuenbl. Tak Kak |dx"/dt| <M, To joctaTtouHo 
OKa3aTb, YTO paBHOMepHO OrpaHHyeHb! MpoHsBosHple f”(t, x) no HanpaBue- 
MIO XapakTepHcTHKH (5) H Mpov“sBogHpe no x. JlerkKo BUeTb, YTO NpoHs- 
OJHad 10 HampaBseHuio XapakTepucTuKH (5) dyHKuHH /? (t,x) B Kaxpok 
ouke He MpeBocxoyutT max| F (tf, x) |. 

V3 (6) umeem 


hh = ) h i} E 
of =\F a re (7) 


dine Ou, 
to 


®ynkuua z* = dx" / Ox, yOBMeETBOpAeT ypaBHeHHIo 


h : ' 
eek (8) 


; ip jt 0 70U Ou - 
at. (I ®ux + Suu (5 4c eae x) dct. TaK Kak yx orpaHHyeHno 
o uu 
mo; on 0, Oun | Ox < Ky u Ov, /Ox<K, upu t>« B Dy, TO Psr< Ma. 
.D, mpu t>a«. V3 ypapnenua (8) uMeem 


ax" 


Be | <eMalte—*), (9) 
1 


J2"|= 


Vis (7) u Hepapencrsa (9) caeqyeT paBHomepHad orpaniuennocth Of" / 0x 
pu t>« u gocraTouno mambix A. Ilombsysich TeopeMoH Apuesa, BpI6epem 
ocneyonatembHocTh f” (t,x), cxoqamyioca, npu h-0, ecun t >0, M TIpHTOM' 
apHomepHo, ecau t > « >O. IIpegenbuad tpyHkiHa f (t, x) HenpeppbiBHa UpH 
>0, yaosnerBopser ycnosuio Jumma m0 tux WM UuMeeT OOOOMICHHBIe 
pouspogupie Of /Ox u Of /Ot mpH t>a>0, rae «> 0— npou3sBosIBHOe 


HCO. ‘ 
o* 109% 


PaccMoTpHM BbIpaxkeHHe 


Fees Wo) fk ae af” pai a 

\\ F (t, x) (tn — 0») dxdt = \\ CL +8 (tx, h) f°) (uy — on) de dt = 
ta ; t>« | 
rrrart = agi Clare were” nal 
ay es un + wnt, x, ur)| dx dt =) pe on+ Zolt,x, on) |x dt. (10} 
=e : >a » | 
Tak Kak u,(t, x) W Up(t, x) CXOMATCA B .cpeqHeM K UH UV B Dy, OF" | Om 
u Of" /dt cxogatca cna6o K Of /Ox u Of /ot npu t>%>0, To, nepexoysy 
K pefeny upH 4-0. (10), nomyaum q 


a0 (i, x) (u—0) dedt = (ber ae re u)] dx dt — 


Is are a(t, x, 0) |dedt. (1 
t>a ; 


Ilyctb ©, (t,x) = f(t, x), Korgata>o, u @, (t,x) =f (%, x) upu tam 
Mynkuna P, (t,x) yOBMETBOpAeT YCMOBHIO JIumummuya m0 x wu t Hw OOpary 
‘aeTcd B HYJib BH He€KOTOPOH KOHeYHOH OOwacTH D. uput > 0..aa pyHE 
wun ©, (t,x) BbINOHAeTCA paBeHcTBO (2), TAK Kak OHO CIIpaBe[ HBO ese: 
cpequux (byHkunli, cocraBleHHbix qa @. (t,x), HB HEM MOXKHO nepenTM 
K mpesery, yCrpemiaad paquye ycpeyquenua kK Hyso0. Tlostomy 


| We Ue o(t, x, u) | deat AY cs u + = o(t, x, u) |dedt — 
— F600, x) g(a) ae (19) 


—co 


AnaJloruunoe paBeHcTBo uMeeT MecTo qua u(t, x). M3 papencrs (11) u (12) 

NOIb3syACb TeM, uTo OM, /O0t =O upu t<a, nomyauM j 
° dO, 

\\ F (t, x) (u—v) dx dt= — \\ a (o(t, x, u)—o(t, x, v))dxdt. (Id 


te O<t<a 


Ecam « QOcTaTOuHO MaJiOo, TO MHTerpas, CTOAULMH B eBow uacru (13), He 
gaBucuT oT a. [lokaxkemM, 4YTO IpH OCTaTOUHO MaJIOM % HMHTerpad, CTOAUL 
B Upapoi uactu (13), ckomb yroqHo man. Tak kak F (t,x) o6panmaer 
B HyJb mpu t <6, TO M3 paBHOMepHOH OrpaHHYeHHOCTH MpOHs3BOAHbIX Of" / Ok 
npu ¢ = 6, paBeucTBa (6) H paBHomMepHOH cxogumoctn f”(t, x) K f(t, x) mpl 
BCAKOM (PHKCHpOBaHHOM ft >O cyleqyeT, YTO BapHalua (byHKunH f(t, x), Kak 
(pyHKUMM xX, OrpaHwyeHa paBHOMepHoO via BCex ft >0O. Ilostomy Bapuallys 
®, (t,x) mo x orpaHvyeHa MoOcTOAHHOH, He 3aBucameh ot t u « Mmeem 


a = [p (t,x, u) — p(t, x, 0)] dx dt| ~ 
Semel x, u)—9(t, x, v)| q 


aD, 


Ox 


uns = aC, Var (D.) < aGy 


rye mocrosuuple C, u C, ve 3apucaT or « u Var(f) osnauaer BapHalluW 
cyuKunHn f. 
CreqopaTesibHo, 


\\ F (t, x) (u—v) dxdt =0. ag 
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K Kak F(t, x) — 1pousBoubHad HenpepbIBHO Audbepenuupyeman cyHKuUA, 
BHaA HyJO BHE HEKOTOPOH KOHeYHO oOsacrH D, To u3 (14) caemyer, To 
t,x) = v(t, x) mourn Bcloxy B HosynsocKkocru t > 0. Tem campm joKa3ana 
MHCTBCHHOCTh pelleHuA 3ayauH Kowm ma ypapHenua (1). 
JlokasaTeAbCTBO CyMmecTBOBaHHA pemenua 3aqaun Ko- 
u. Jlerko mposeputb, uro PynKyua u(t, x) = U (t,t, x, s, ft, x)), nocrpoen- 
a B padorax (*,*), yoBmeTBopseT ycnoBunm 1) u 2). Takum o6pasom, 
Meuwe s3ayqayd Kom ypapnenua (1) B nowynaockocru t>0 c_ nHa- 
IbHOH  (yHKUvel Uy(X) cCyuecTByeT TpH orpaHwueHHAX, yKa3aHHbIx 
pacote (*). BpinomHenve ycuopua 1) foKa3bIBaeTCH TOUHO Tak Ke, Kak 
KasaHa Teopema 8 B paOote (*). Tak Kak XapaKTepHcTHKa, Npoxoyamad ve- 
3 TouKy (t,, X,, u(t, x,)), IpHHaquiexKuT pewenuto tl (t, x) =U (t, t, x, s, (t, x)) 
m O<t<t,, ecau (¢,,x%,) ABNAeTCH TOUKOH HempepbiBHocTH uw (t,x), 
(byHkuna KA (t,) B ycnoBun 2) yaa HeKOTOpOH KoHeUHON ObmacTH D 
TIPEBOCXOJMT HaHOovIbWero 3HaYeHHA MpOHUsBOHOH no x pH (ty, x) us 
(yHKuHH w(t,,xXx, xy), KOTOpad ompeyensneTcA paBeHCTBOM +t = 0, (ty, 7, 4), 
e x= (t,t, x, x9), —MpoeKWHA xXapakTepucTHKH (1), CoeqHHalonlad TOUKH 
m*) @ (t,x) us o6nacru D. 
_Peulenve 3ayaun Koi o6sajaeT BCeEMH CBOHCTBAaMH (byHKUHH u(t, x)=. 
U (t, t,x, s,(¢t, x)), yKa3aHHbIMuH B paGorax (%,4). Oro pemieHHe mpH ompe- 
JI@HHBIX OrpaHHueHHAx Ha o(t,x,u) H U(x) ABMAeTCH TakxKe NpefeJioM 
IH CTpeMJIeHHH Tlapametpa ¢ >O K Hywlo pewleHHH 3anaun Kou c ycloBuem 
(0, x) = u,)(x) MapaOomuueckoro ypaBHeHns (°) 


. RE OY 09 (t, x, 2) 
=~ Ox". | OF As Ox 


AvaJIOrHuHO MOXKeT ObITb OMpeyemeHo peiieHue 3ayaun Kown Avia ypaB- 
sous (1) C HauaJIbHbIM yCJIOBHeM Ha KOHeYHOM oTpeske (a,b) OcH xX KH 
dKa3aHo ero CyllecTBOBAHHe H eMHCTBEHHOCTD. 


Martematuyeckuit unctutyt uM. B. A. Crexkuopa Toctynuso 
’ Axajlemuu HayK CCCP 7 IV 1956 
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Rid ae AKkayemun nayk CCCP 
1956. Tom 109, Ne 6 


C. H. WIMMAHOB 


K BONPOCY OB OTbICKAHHH X APAKTEPHCTHUECKUX 
HOKA3ATEJIEM CHCTEM JIMHEMHbIX JM@EPEHUMAJIbHbIX: 
YPABHEHHH C NEPHOXMYECKHMH KOIPONLMEHTAMH 


(ITpedcmasazexo axademurom H. I. Memposckum 5 IV 1956) 


PaccmoTpuM cHcTeMy ypaBHeHHlt 


dx/dt =(A-+ pF (t, »)) x. (1)| 
Syech X= (%,.--,%n), A=| oo |G, i=1, , 2) — MaTpHia Cc uoOcTOAHA 
nba Koshpunnentamn; F(t, p) =| fyi} (i,é=1,...,2)—™arpuna, 9 


MeHTaMH Poe ABIAIOTCA (byHKUHU fyi, HerpepbIBHBIC H TepHosMyecknes 
OTHOCHTEJIbHO t nepuoja 2x WM aHasMTHueckHe (yHKUMH py B HEKOTOPOH 00% 
jacTH: |» | <p"; »* — nomomxuTeIbHOe YHCIO. ; 

B HacTosulem coobuyenun paccMaTpuBaetca BoTIpoc 06 ycTaHoBsieHHl 
aHaJIMTHyecKOorO Bua H OO OTHICKAHHH XapaKTePMCTHYECKUX NOKAasaTe sen) 
KOTOPbl€ COOTBETCTBYIOT KPaTHOMy KOpHio A, ypaBHeHHA 


| A—Ed| =0. ae) 


_ Cryyait mpoctsix KopHeit Obi. paccmorpeH B padorax (1,2). 3yecb Mbih 
pasOupaem CJly¥ait KpaTHbIX KOPHeli C MpOH3BOJbHbIMM 3JIeEMeHTapHbIMH J[e=| 
aMTeamu. Tlyctb uucl0 KOpHeM, KpaTHbIX A, (PaBHbIX ), HH OTAMGAICULAXCA OT 


Hero Ha uHCJIO Bua +NY— 1, rae VN —pen0e enon papHo k<n 
CHCTeMa ypaBHeHult , 


dx|dt = (A —E),) x (3)] 


qonyckaer m<k rpyun pewennit Buya 
(i) (i) 
MSs OX oe 
Vi | 
(i) 2. tate. Wis (vi) Yj * 
OF eka mals rere fae peas “eter? (git= ei), (4) 


Pe o — N€pHOAMYGeCKHE BeKTOPbI nepwvoya 20; ¥; —Weuble UHCaA Take, YTO} 


yty+t...+4,=&. -4 
2 : 
OGosHauuM uepes 0; (j= 1,. , m) JIMHeMHO HesaBHcHMble mepHoquue-} 
CKHe peWeHHA CHCTeMBI, conpaxennoili (3). HMmeior mecto ycnosus 1 
(s) 1 
(Or Op eStO. oases eee Lourie (oR 
DynKyHH Y MOXKHO BbIOpaTh Tak, UYTOGbI Ob BHITOHEHBI yCJIOBUA | 
(gQ-%)=1, t=]; 9;°9;)=0, ix]. (6) 
Bpeyem o6o3HaueHHe ; 
Ps n 

4 ° a1 , 
b= ae * \ DY foolt, 0) dorpaidt, (7) 
0 S,o=1 z 

= |Diy), (Caton, as ee Ps = {Ps1;.  - » Ssnhe 
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XapakTepHcTuyeckull NoKasaTesb, UpH p—=O0 opamaiominiica B KOpeHb 
j, 3allvWiem B Bye hy +a(p) (a (0) = 0). 

| Teopema 1. Ecau BO, mo anaaumuueckuti gud u nepevie “arent 
JIsAoIWeHUA 6 pAO NO YeAlM UAU OpobHoLm cmenensim  ynKyuti ax (p) 
Nenadatom C KOpHAMU YpaeHeHuA 


uby — oY UDyo, ap Ae: VD mn 
=> 004 UBos == 00. ue ° ubam 
TEE Se 7 5 RO RI ol gk oh eal Seiaih eae (8) 
UD ny Ome nam 


Orcioya slerkKO TOJYYTh PAX CeACTBHU, UCNJb3yA M3BecTHOe MpaBHsO 
OCTpOeHHA MHOroyrouIbHHKa HoptoToua (*). 
Caeactsue 1. Ecau m=1, To ypapuenue (8). umeer Buy 


Tare =a ova —= QO, VEL = k. 
q = Dani MH XapaKkTepHCTHYECKHE NOKasaTeJIN, KOTOPbIe COOTBETCTBYIOT KOPHIO Ma; 
uf 


yAyT aWanuTuueckuMu (pyHKWHAMA 1” Bua 


il it 27 gl ea 2 


hip dy e™ MN TISEG 6.04 Gate Seen 


Cneactpue 2. Ecam m=2, To ypaBHenne (8) uMeeT BHI: 


byy—a" wd ys a 


Dey UDo9 — a”? 


Ipu B =|b;;|-0 xapaxrepuctnyeckne nokasaTeM— anasuTHYecKHe (byHKUHH 
poOHHIX cTeneHeli p B 3aBHCHMOCTH OT 3Ha¥eHH Koop puuHeHTOB O;;. 


1. Ecnu vy <%5, bo. 0, TO COOTBeTCTBy!OlUlHe « OyAyT aHaJIMTHYeCKHMH 
al all 


pyYHKUMAMH p” Hw?’ Bua 
1 anf V1 "2. 
=(Zejte * te8 d+... Geb) 
1 etoV 1 2 
es (Deth Co Me (foe. 2 55 V5). 
2. Ecum ¥,<. vo, b52—= 0, TO « MMeeT BHA 
i 1 anf V=1 2 ; 
ete By eo ea: 2 To) 
3. Ecau ¥, =v, 04, + bo, +0, To cooTBeTcTBylolee % HMeeT BHI 
Se Sie as 
Der) en We we * ee) (faa, 2, 2 4 2%). 


4, Ecam y, =, 04, + 05.40 HM BCe KOPHH ypaBHeHHuA 
p's — (Oy, + Poe) p% + B= 0 (9) 


ts 
v. 


mpocrbie, TO %(w) Oyqyr avanuruueckHMH (yHKUMAMH } + Bua 


1 2 . 


EH) == (Oo see os =e (95 de. :2v), 


0; kopeHb ypaBpnenua (9). 
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Tlyeré: y= 93 O6osnHauun (i, j) KosppuynenT B (8) np CaO | 
CneyctBue 3. Ecau xoobpbunnentst (vy, —1), (4 + ve, m— 2),. a 
wee, MW t% +... + Ym 1) OTMHYHEI OT HYA, TO “(t) OyAyT aHatHTH- 
1 ue 


— — — 


‘ . % v. ) 
GeCKUMH (yHKUMAMH llapaMeTPOB Dae » p % sokbher sie ™ puja 


\ 1 ae 
——— anfV=1 4 


(k) (va-tve tt... + yyy, m—R+ 1) Ey oe 
© =|- (Vivo... + Yy, M— RP) € alan 
ak 
+ (lis) et ae (FO Sa ee De a, 0), 


rye (vy, by fb. . Bm, 0) =(— 1)", (%, m) = B, wy = 9. 


quyeckumu KoscpuuveHTaMH S3BeCTHO, TO XapaKTepHCTHYeCKOMY NOKa3a-} 
TeIO G COOTBeETCTByYeT NO KpaHHew Mepe OHO YacTHOe pelleHHe Bua) 
x= ety, rye y—nepnoguyeckue cyHKunu, y = (Yi,.--, Yn). UToObt HaliTH} 
XapaKTepHCTHYeCKHH MOKasaTesb A, KOTOPbI pH » =O oOpalllaeTca B KO-} 
peHb ypaBHeHua (2) ),, HayqO HalTH MepwoyMyecKoe pellieHHe CHCTEMBI 


1 = (A+yF (t, W))y—Ehy—Eoy, raeasa—h. (10) 


Psayom c cucremoii (10) paccmorpuM BcnomoraTesbHy!O cHcTemy (*) 


d ‘ 
—=(A+pF (t, u))x — Ehyx — Eaux + o° WV, (11)) 
rye W = (Wi, Le Waly OO = be ee ee ee (byHK- | 
WMH ©;; OMpeyesenb! B (4). OTa cucTeMa pH cileyHaJbHOM Mo,Oope NocTo- |} 
AHHBIX W wMeeT Bcergqa NepHosHueckoe pellieHHe, KOTOpoe pH wp =a=—O 
oOpalaeTca B NepwHomuyecKoe pellieHue cucTemb! (10) 


x=Myo,+...+ Mmm, (12) 


rye M; — nocrosHuple, 9; — nepHoquyueckve pelieHua cHcTeMbI (3). 

Jlemma. Cucmema ypaenenuti (11) OonycKkaem nepuoduueckoe - pewenue, 
saeucsyee OM M NpoUuseoAbHoLX nNapamempoe M,,...,;Mmnpu OOHOM U MOAbKO — 
odnom eolbope eexKmopa W, 3aeucawem om napamempoe M;. JImo pewexue 
6yOem aHaaumuueCcKUM OMHOCUMEeALHO Napamempoe pw, % U AUHeLHbIM OOHO- 
podnoim omnocumerono M;. pu «=p.=0 ono o6pawaemca @ (12). Ecau 
x" — nepuoduueckoe pewleHue ecnomozameabnotl cucmemol, mo 


2m 
4 Rg ® . 
Wi=—s-\ (oF (tn) — Ea) xyide (¢=1,...,m). 


0 


Ilepvoquueckoe pellieHve BCHOMOraTeJIbHOM CHCTeMBI x* HM COOTBeTCTBYIO- 


o . oo 
mui Bextop W moryT OpiTb HalijeHbI B BHJe PAOB, pacnosO*KeHHbIX HO 
WeJIbIM H TOJIOXKUTEJIbHbIM CTeEMeHAM MapaMeTpOB pp H a: 


x" = Mga t+... + Miom + px + w2x, +... 
Gen shape daa, BA. ao (Pcie (13) 


Wo =eW, + eW,+...+4W, + eW, +... +0u(...). 
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Tlepvoquueckue (pyHKWHH Xi, Xx). . - OMPeeMAIOTCH HavaJbHbIMH yCJOBKSMH 
(0) = x; (0) = 0. Toctosunpe W;, W; onpegensiotca oqnosnauHo v3 ycJIo- 
id CYULCCTBOBAHHA COOTBETCTBYIONIMX Ne€PpHOMMYeCKUX peleHHil x;, x). 

_ Ilpouspeya BprkaqKu, HaxoquM: 
* 

mV, — tah, hoe 

Vi = [wbix + wQis (p20) ] M,+... + [UBim + QO im (uc) Mn—«" Mi 
(ert ai) 
fe Qi; — ananuruueckune (byHKuH wu «; bi; ompeyenenbi B (7). 

ron cucrema (10) yomyckana nepuoyuueckoe pewienne, HeOOXOJIHMO H 

XTATOUHO, TOOK ObIIH BbITOJIHEHbI yCOBUA 


* 


Wi (My, ...,Mm, %, 2) = (ae Mele a TAN: (14) 


Ilocnequue ypaBHenusa JonycKalor HeTpHBuAabDHOe pelleHve OTHOCHTeJIbHO 
[, ecu 
a) 


| diz + w?Q (ua) —Ea| =0. (15) 
fO ypaBHenue jonycKaet & pemienuli «(p), KOTOpbie OOpalitaorca B Hyd 
My» =O0. Bemuaunpr hy + a;(u) (j= 1,...,) Oygqyr ucKompImH xapaxTe- 


ICTHYCCKUMH NOKasaTeAMH JIA CucTembI (1), KOTOpbie OGpaliawrca B A, 
men == (), 
YpaspHenue (15) MoxHO UpeszcTaBuTb B BHye 


|pB—Ea| + ym4(...)4-pme(...)=0. (16) 


3 IipaBuia MHOoroyrosbHuKa Hpbtioroua cpasy cyleqyer, 4ro aHamHTHueckuii 
i «(u) («(0)=0) onpeyennetca uneHaMH, BXOJSIIMMH B  TOJHHOM 
> 


.\B—Ea|. YcraHoOBMB aHasMTH4eCKHH BU, MbI HAXOUM 3 ypaBHeHua (8) nepBpre 
I€HbI Pa3JIO%KeHHH PyHKUH «(u) B PHAbI MO COOTBETCTBYIONIHM CTeleHAM 
ipametTpa uw. Teopema joKa3ana. 

JH OTbICKaHHA & (u.) MO2XKHO IIPHMCHHTb cmoco6 PopMasbHEIX pa3s0x«Ke- 
4M, OTbICKMBaA pelleHve cucrempbl (1) B Bue POPMaJIbHLIX paAOB, pacro- 
2KCHHBIX TIO JPOOHBIM CTeMeHAM TapaMetTpa w Bua 


X= (Xp + wlll, Ho yPll xg fe... Pemtotlantu altars... , (17) 
(€ X%,, X2,...— HEH3BeCTHbIe NepHomMueckHe. (PyHKUHH; &, G3, ...— HeH3- 
xCTHbIC MOCTOAHHbIe, KOTOPbie HaXOJATCA H3 YCJIOBHA CyLIeCTBOBaHHA MepHo- 
yecKHX pelleHui x;; /— u3BecTHOe Wes0e YHCVIO. 

Bo3MoxKHOCTb TakOrO pa3sJIOKeHHA B PAbI pelieHHA x cucTempI (1) cue- 
yeT W3 Toro, TO JIA a«(u), ABMAIOMLerocAd aHaNHTHYeCKOH dbyHKuHeH p!!, 
sl MO2KeEM BCerjya BbIOpaTh pewenve M; (w!') cucrempr (14) Takxe aHanuTH- 
‘CKHM OTHOCHTeIbHO vl’, TloycraBHB ero B epwoyuyeckoe pemenue (13) 
ictemp! (10), Mbl HaliqjeM peluieHHe, KOTOPOMy COOTBeTCTByeT pelleHHe CHc- 
pl (1) B Buge (17). B HeKOTOpBIX CyuaAHX yOOHEe JIA pasbiCKaHHA « (}+) 
)see TOUHO MOACUMTAaTh ypaBHeHHe (16) uM saTeM ero pa3pellHTb OTHOCH- 
JIbHO a (p). . 

TeopemMa’ 2. Ecau y4=v,=...=%n = 1, mo npocmomy KopHio a, 
yaeHeHUA | B— iP» | = 0 coomeemcmeyem aHaAUMUYeCKUL =OMHOCUMEALHO Uw. 


ipakmepucmuveckul nokasamelo: k= hy + wa, + yu? (...). 
, Ota TeopeMa BbITeKaeT H3 TeEOpeMbI O HEABHBIX (PyHKUMAX B NPHMeHeHHH 
K ypaBHeHuto (16), ecmH B HEM NOJOKUTb «= pa. 
YpasbcKHH YTOcyapcTBeHHbIt YHHBePCHTeT Tlocrynu10 
um. A. M. Toppxoro 9 V 1955 
IIMHTHPOBAHHAA JIMTEPATYPA 


| 1Y.A.Aprempes, Mss. AH CCCP, cep. watem., 8, Ne 2 (1944).?C. H. Wumanos, 
\HKIaH. Mate. H Mex., 16, B. 2 (1952). *B. WT. Max-Muaa.aan, J\uHamnka TBepjoro 
ma, WJ1, 1951, crp. 380. 4C. H. Wumanos, TIpukaaqu. Matem. u Mex., 19, B. 2 (1955). 
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Horaann Aranemun HaykK CCCP 
1956. Tom 109, Ni 6 


# 
MATEMATHYECKAS @H3HKA 
A. BOPIAPJIT 


HEJIMHEHHOE ME3OHHOE TIOJIE NOKOSMErOCHA HYKJIOHA 
(II pedcmasaeno axademuxom H. H. Bozoaoboeum 1 VI 1256) 


Ilourm Bee uMeromjecsd HccmeqoBaHuaA NO HeAHHeMHOl MesoqMHaMUKe (53) 
‘PaHUUMBAIOTCH MpOCTeHIIMM H3 BO3MOXAKHBIX HeMHHeMHBIX OOOOMeHUi ypaB- 
sHua Kuelina 


(L* — ko — 2.0") = 0. (1) 


“He ocnapuBaa mpumMenumocry noyoOHoro ypaBHeHusA Bootle, mpoBejem 
2CM€HOBAHHE HEKOTOPBIX BOSMOXHBIX THIOB HeJIMHeHHEIX ypaBeHul Me30H- 
Oo NOMA C CaMOjeliCTBHeM TpeTbero NopsgKa. Odmue IpUHUMNBI HeJMHeH- 
TO OOOOMeHHA, OCHOBAHHbIe Ha MpeAMONO2%KeHUH O CaMOJelICTBUN Kak CTOMK- 
OBeHHH KBaHT NOJIA Mexy coOoll, MpHBO_AT K ypaBHeHusM MesOHHOrO 
ast (*) 

BO) / OX, + Rol + (r/o) Y*BY- RBY = 0, (2) 


— B,O9T /O%, + kob* + (A/ ho) 0*8-07BR = 0, (2’) 
je 8, moyunustotca mpaBusam Kemmepa 


Beebe ee PoP B., — B..8y0 rat Bo8yn = 0. (3) 


_ Onepatop 6 B (2) NpHHayviexHT K UHCTy KOBapHaHTHBIX OnepaTopoB 
pylmbl Gyo, OOpasyrolleH OHO H3 MpeycraBlenuH anre6ppr Kemmepa. One- 
atop R—wsHOo / (B OTJeNbHBIX CIyYaAx), MH60 ONepaTOp MpoekTHpoBaHuA 
'/5) (1 a=- Rs), BKsOUAIOUIHM HeHMHelHOe cCaMojelcTBHe HJM ‘B ypaBHeHHA 
BuxKeHua |(1/,) (7 — R;)| Hu B ypaBHeHHa AIA HanpsaxKeHHocteli | (*/.) (J + R;)J. 
locneqHHH BapHaHT MeHee akTyaJieH, TaK Kak B 3TOM CJTyyae CaMojeHcTBue 
OXKET KOMMCHCHPOBATbCA HYKJIOHHOH NOJApH3alueh BakyyMa. 

PemieHua ypaBHeHHi (2) B BHJe NMVIOCKHX BOJIH IIpHBOAATCA, Kak lpa- 
WJIO, K 3u/HNTHYeCKHM (yHKUHAM. Jia TeopHH SAepHbIX CHM HaHOoviee 
VIECTBCHHbI CTATHYCCKHe PelUeCHHA, K paCCMOTPeHHIO KOTOPHIX HM TlepelijeM, 
[paHuuHBaAcb YeTLIPbMA BapHaHTaMu: 


a) Ay) (7/2 Ro) (J — Rs) 9; 
b) AY*FRsY (7/2 2o) (J — Rz) Rs; 


c) AWB xd (1/2 #5) I — Rs) Bx 
d) LY Rs Sq (7/5 Ro) (J — R;) R582. . 


B cuyyae McTOUHHKa, OOMAaalomero cbepuyecKort SMe Ip uCl, (2) mpu- 
OJHTCH K CHCTeMe OObIKHOBCHHBIX ypaBHeHHlt 


oF + (2/8) 0; — (Ro%o)? 2 — 
— (go)? (Avi — 2 (FoXo) Ass S2 — (RoXo)” Azz) ¥, = 0, (4) 
d,—% = 0, (5) 
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rye ), H v,—CKalApHble PyHKUAM €= |x|/xo; ~ MouyyaeTcaA H3 bj, by M0 
CpeCTBOM MX YMHO?Ke€HHA Ha KOMIMOHEHTHI payuyca-BekTopa, Ha  H Ha 
eqMHuUHBI yHgop a. Tlorenuuan Nowa CBA3aH TOJIbKO C bg. ae 


o 


g@ — Me30HHbIM 3apay] — HMeeT B HeIMHelHOL TeOpHH TOJIbKO aCHMNTOTUYCCKHH 
CMBICJI. 

Tlocrosnupie A,, Y4,, As paBHbl: 

a) A, =A, =1, A, = 9; 

b) A, =—A,;,=—1, A, =9; | ‘ 

c) A, = A, = As =0; aTOT BapHaHT CaMOeHCTBUA He aeT HeMHEMHOCTH 
B culyyae YHCTO WeHTpasbHoro Toma. Kpome Toro, caMojeHucTBHe TakOro Tuna 
vcue3aeT BOOoWe y HelitpasbHbIx noel, rye O° = Rg. 

d) A, =A;=0, A, = 1. 

HemuueliHocth NpoABJIAeTCA Ha MaJIbIX PacCTOAHHAX pH x<_ky", Kory 
jlocTaTouHO BeJIMKH noTeHwHasbl. [lonoxuM mosTOMy ky >O wu uccyienye 
MOpeyeHve MOTeHLHAaIOB B OKpecTHOCTH HyJA. B 9TOM cayuae 


Yi + (2/8) 1 — > (a0)? Aide = 0, 6: 
Yy— =O, (7 


WJM jin vs (HHeKC Jasee onycTHM) 
W" + (2 /8)Y — 2 (eho)? Arp? = 0. (8: 


PemeHue 2TOrO ypaBHeHHA WMeeT BUI 


v(x) : | 
\ exp (—2g'4PAye? /2) de = g/|x]. (94 


0 


[pu |x| oo (BbiGpaHo pemienve ) (oo) —> 0) nomy4uM OOBIUHBIM KY JIOHOBCKHI 
noTenunast. TlopeqeHue mpw maspix |x| OyyeT saBuceTb OT 3HaKa A. 
; vi \ >> 0— Bapnant b), 
. KAP 
<0 — BapnantT a). 
V3 2JleMeHTapHBIX COOOpaxeHHi creyyeT, YTO MOTeHUMal pacxXOAUTCA py 
|x| = %) = gbo V 2h/m uw He cymecTByeT npH |x|< xq. 
5 spe wet) } > 0O— BapHautT a), 
<< 0—Bapuant b). 
Tlorenuuvad cymecrByeT Upu Bcex |x| HM pacxojuTca B Hye. 
PacxogquMocTb, B OTJIMYHe OT MpefilecTBy1ollero cCuIy4aA, 3HAUMTeJIbHG 
cma€ee 4/) H mpuOmHxKaeTcH K sOrapHdMuueckoH. JlunoubHaA ey | 
CHHMaeTCA, a TloleBad COOCTBEHHaA SHEPluA HyKJIOHAa OKa3bIBAaeTCA KOHEUHOD 


M MponopynoHabuHon A", TIpw AO E,y—-co, Kak 93TO HM cuefyer 4 
NpHHUMMa COOTBeTCTBHA. 


Jjuemponerposcku rocyapcTBeHHbIt yHHBepcuTeT TlocrymHs10 
um. 300-eTHa BOccOeqHHeHHA YkKpanub c Poccuelt 17 XII 1955 | 


HWUMTHPOBAHHAA JIMTEPATYPA 


1L. Schifi,. Phys. Rev.; 84, 1 (1951). 2 W, Tihirr inig, (Zs; Natitorsehts 7N 
fee Ff a eae. A. Kypareaauga3e,C. Jlapun, AH, 88, 24 
: ' oprap at, ayyH. COOpH. (bu3.-maTem. ak. JITY, 5, 36 (1954) 

>A. Boprapart, KOTO, 24, 284 (1953). : a i 
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Jlokuann Akanqemunu nayrx CCCP 
1956. Tom 109, Ni 6 


MATEMATHYECKAA PH3HKA 


MW. M. JIM®WUML 


O TEMMEPATYPHbIX BCIibIMIKAX B CPEJIE, NOJBEP)KEHHOM 
JEACTBHIO AXEPHOrO H3JIYHEHNSA * 


(IIpedcmasaeno akademuxom JI. J. Janda y 3 IV 1956) 


1. B cBa3v c M3y4eHHeM CBOHCTB BellecTBa, NOJBep2KeHHOTO JeHCTBHIO ALep- 
orO H3yYeHHA (BbISbIBAIOINerO KPpaTKOBPeMeHHbIe, HO BeCbMa HHTeCHCHBHbIe 
>MIepaTyPHble «BCIBILIKH» B OKPeCCTHOCTH KaxKAOH peakUHH AepHoro JeneHus), 
ISHHUKaeT 3ajaua ONpeeeHHA BEPOATHOCTH 3aaHHOrO NOBbILeHHA TemMepa- 
ypbl B IIPOM3BOJIbHOH TOUKe BelecTBa. 

_-B HactTosielH 3ameTKe pacCMaTpHBaeTCH JIMINb MaTeMaTHuecKad cTOpoHa 
OMOOHOM 3aqauH, KOTOpad B MpocTeliem clyyae MOET GbITh cchopMyHpoBaHa 
yous o6pa3o0m: 

mp Tene, OTPAaHHYVCHHOM TOBepxHocThy ©, B Tede- 
Me BPeMe€HH OONYYCHHA BOSHHKAWT «KAyYanHA be» 
PHOBCHHBIG HCTOUHHKH Tenaza B TOUTKAaAX fj, 03 9TU 
ETOUHHKH pacnpeeTeCHH Cc PpaBHOH BEPOATHOCTLLWO 
LdV di B HIOGOM J9AECMCHTE WYETH PeXMeEPHOTO OOBEMA 
m=dV dé. Temnepatypa T=—Tr, ‘t) onpezenaetca us 
paBHeHuA TeNATONpPOBORHOCTH ** 


HAT + Da(r—1) 8(t — ti); % 


aT iy 
T+a51 =0; Flas Sei 


t=0 
: Cpequan TeMnepatypa T=7(r) WpwH cTawHOHaApHOM MIpo- 
ecce onpefenmHeTCA U3 ypaBHeHHA, NOMyYYeHHOTO TyTemM 
re tens (1) 10 BepOATHOCTAM H HpeReAIbHOTO Nepe- 
ona fp = e,0) 


AT + ny = 0; T +o 
; 


= (2) 


Q 


TpeOyeTcA HalHTH MMOTHOCTb BePpOATHOCTH PP Oy ror 0; 


TO B aHHO TOUKe Tea T 0: 
~Bsogsa dbyHKuuio [puna g(r,r’,/) ypapuenna (1) 
Og. 


0 > \d(4). 
== Ag+és (r —r’) 4(t); PR cas 


=0, (3) 


Q 


bI HMeeM 

Tete) “or = ott, 1 — th). 
BpeyeM BCHOMOraTeJIbHY!O BeHYHHY Wr (UW), MpeCTaBAAIollyIo BeposxT- 
OcTb TOrO, UTO OHH CyUAliHbIli MCTOUHHK, BO3HHKIUMH B IIpOH3BOJIbHOu 


| * PaOota BpmomHena B 195] 1.; NOApOOHOe U3sT0KeHMe COMepxRKUTCA B OTYETE @®THAH 
fo 374 3a 1952 r. 

** Bog gaaya pOpMysupyetcA HuxKe B OespasMepHbIX BeHUMHAX. TIlpH 9TOM equHuIAaMH 
3MepeHuA paccTOAHHH ABsIMIOTCA JHHeliHbIe pasmepEI Tea R; elunuuell BpeMcHH — Bpemsl pe- 
akcaunu ty = R?/x (xy — KosppuHent TeMMepaTy pOnpOBOAHOCTH) ; eMHHMel TeMlepaty pbl 
y= e/c R3, rae ¢— SHeprHs, BbIeIAIOMANCA B OTJeNbHOH peaKUNH, a ¢ — TeMlJIOCMKOCTb 
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TouKe Tesla 3a Bpema ¢, Npollegquiee c Hayasa OOJYYeHHA, BbISOBeET B TOUK 
r, ¢ MOBbIMeHHe TemnepatypH g >u. Jina sTorO oMmpeseHM YeTbIPEXMePHBI 
(IIpOcTPpaHCTBeEHHO-BPeMCHHOH) OOBEM @;,4 (UW), B KOTOPOM OJDKEH BOSHHKHYT 
MCTOUHHK (MpoOHsolirH peakUMA) Aa TOrO, YTOObI JaHHOe MOBbILMeHHe TeMnE 
paTypbl HMewO Mecro. OueBuHO, 


~, 
Ont) = \\ dV’ dus oir, t')<) ip NO ee en (4 
(V,—oObem Tella; HepaBeHCTBa olpefeisoT OOlaCTh MHTerpHpoBaHua 
BeposTHocth W,,(u) OnpesemaeTCH OTHOWEHMeM UeTbIPeXMEPHOTO OOBE\ 


of! (wu) K MOJHOMy YeTbIPexMepHomy oObemy o}=V,t, B KOTOPOM BO 
HHKalOT HCTOUHHKH 3a BpemMaA f: 


Wet (U) = Ort (U) /Vot. ( 

Bompume 3sHayeHuan g >>> 1 oTBeuaioT YeTbIPeXMePHOH OKPeCTHOCTH HCTO 
HHKa; IIpH 3TOM 

g(r, 1’, t) = (2nt)—h exp [— (r —r’)? / 4a]. 

Tlostomy mpuH us>1 o,-;:(u) He 3aBucuT oT r, ¢ M paBHo, cormacHo (4 


BbIPa2KCHHIO 
o(u) = \\ Anr®dr de = kus; kh = (3)"= 0,02 
i 107 5) an 

exp[—r2/4t] >(2nt) “lew 
Hanporus, npu u<_1 powb urpaioT OobmMe BpeMeHa t, H @(Uu) Cj 
I@CTECHHO 3aBHCHT OT XapakTepa rpaHHUHbIX ycOBHH. Kak serko yOeqw’ 


CA, B CTal\MoHapHoM cyryyae (too) acCHMITOTHUeCKH * 
w(u)=—Alnu (u<l), 
rye A 3aBpucuT or (opMbI Tema uw KoadbpuuueHTa TenmooTAauH a. Samerni 


HaKOHell, UTO CpefHee 4NCIO peakKHH 3a Bpema t ecTtb N;=1NVol, H Take | 
oOpa3soM, cpeyHaAA TemMnepatypa 7 cBaA3aHa C w(u) COOTHOLIeHHeM 


T = Yg; = —nVot \ ude (i= 15 (2 (u) du. 
0 0 


5S gh Lae ee ie ed ae dg 
e-#T — Jle-78i = S es (e—28)N = put {eee age 
i ios ; 


co 
Jlanee, yuuTbiBaa, wro — \ (u) du = 1, umeem 


He =F = 1) a —nglot fone a (u) + 1} = ma 1 2) (a) = 


0 0 
fos) 


= — 2My \ @ (u) e—74 du. 
0 


Hakone, 10 onpeyesenuio, 


* a i 
IIpu ¢ >> 1 umeem g(r, r’, t) = g,(r) go (r’)e*", roe go(r) HW Ap 8aBHCAT OT opMe 
o6nactH Q. YuntpiBas, uro 3a 3HaueHna g>1 orpercTBeHHb! OonbuIMe BpemeHa T, MO 
JlyyaeM ypaBHeHHe (7), mpuuem A = V/A). 
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' Cormacuo (9), (10) nouyuaem ucKomoe HHTerpaJibHoe ypaBHenne yaa P (6): 
a a 
Vent (Tan) dT = e—M(2) (11) 
0 
¢(2) =2\ 0(u) edu. (12) 
0 
Pemenne (11) sanncppaetca B Buye 
i ico--0 
fey (i) = =a \ e2(F +0)—n ea) qa (13) 
—ico-+-0 


; 3. Tlopegenve o (Zz) mpu z< 1 y Z2-> 1 Moxert ObITb NOmyyeHo 43 acumm- 
THK w(t) (6) u (7). Dro qaer (c yuerom coorHomenns (8)) 
2T — Beth, z<1;8= se ($e) r (=) : 


noe (zZ) = aie a 


Binz, aie 
‘B yasbueiimem Mbt PacCMOTpHM HaHOolee MHTepecHbI cmyuali ny > 1 


TO O3HayaeT, YTO YMCJIO peakUHii BO BCeM OObeme Vy 3a Bpema pevlaKcayun 
WHKO). IIpH stom ycioBuH B HHTerpane (12) pom 


patoT TOJIBKO MaJIbIe Zz, H Mbl HMeeM ur 
P(O) = & (9); >= (1198)—*Is6; 0 
{ ico--0 (14) 
6) (3) = re \ ae A a Puce. 1 
—ico—0 


| Takum o6pa3om, mpu mM) >>1 opma Tena u xapaxtep TpaHuyHbIxX yCJO- 
IM ONpeJeNAIOT JMUIb pacipeyenenue cpequeli Temnepatypbl 7 Hu He CKa- 
el1BalOTC A Ha aCHMMTOTHYeCKOM pacripeyesenun P (6). 
Tipu 3 >>0 umeem mocne HeKoroppix npecdpa3s0BaHHit 


an 


il dw | 
O(3) = =— \ e® : ; = > en ] 
i‘ ae \¢ Fie)? OTT By 
le KoHTyp C u300paxen Ha puc. |. 

B uactHocTu, mpu >> 1 

oy) Za ND 

oe) 3rV 3 ( ) : 
IIpu <1 


een ace, Bye ey sa oe 


Haxonen, mupu $<0, |$|>S1 Bprmucnenne jaer 
G9) ~ e—7le(*16) 21912, 


4. Vi3noxeHHad BbINe MOCTaHOBKa 3aauH TpeOyerT B peaJIbHOM CJIyyuae 
ia yCJOKHEHHH: HCTOUHHKH SABJIAIOTCH HE TOWCUHBIMH, @ MHMEIOT HYOJib- 
TYIO (POPMy, COOTBETCTBEHHO TPeKy OCKOJIKOB J[@JICHHA; TeIIONPOBOHOCTb 
. ABJIACTCA TOCTOAHHOH; UMeeTCA OOMEH) SHEPrHH MexXy IICKTPOHAaMH UH 
WeTKOM. PemeHue sToH Oomee OOMleH 3ayayuH ObIIO HOMyYeHO . aHaJOrH4- 
IM OOpasoM. 

Ou3HKO-TeXHHYECKHH HHCTHTYT TlocrynHs0 

Axajemun uaykK YCCP 3 IV 1956 
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Jloxnagn AnkawemMun HaykK CCCP 
1956. Tom 109, Ni 6 


MATEMATHYECKAA PH3HK 


Jj. B. OBCAHHMKOB 
OBWIEE PEWWEHHE YPABHEHMM PEHOPMAJIM3AUMOHHONM rPYMMbh 


(I] pedcmasazeno akademuxom H. H. boeonrmbosem 6 IV 1£56) 


1. B padore (1) mpw momomlu TeopHu BO3MyHIeHH NMouIyyeHE! cbyHKILHO- 
HaJIbHbl€é ypaBHeHHA pPeHOpMaH3allMOHHOH rpynnbl jaa yHKuui Tpunak 
KBaHTOBOH JJIEKTPOJMHAMUKH. ITH. ypaBHeHHA UMeIOT BUI 

2 x y 
d(x, Y, e?) =d(t, Y, e)d(s, “f.? Catt, Y, aie 


y 35 y ; 9 a 
S (x, Y, e%) s(1,2, edt, Y, e)) = s(+ ’ Fo? e*d (t, Y, e°)) s(t, Y, eG f 
@Pusuyecknl cmpicn dyHKuHH d, s MW apryMeHTOB x, y, t, e? yKa3aH 
paOote (1). Celiuac qa Hac OyyeT CYyHIeCTBEHHBIM JIMLIb TO, YTO paBeHCTBa (#} 
ABIIAIOTCH TOMKNCCTBAMH TO YNOMAHYTBIM apryMeHTaM. : 
B HacTrosleH saMeTKe JlaeTca o6ulee pelieHHe ypaBHeHHli (*), a Tak 
WX aHaslora JIA CJIydaa Me3OHHOH TeOpHH. 
2. /lna yyoOcTBa paccyxXeHHH BBeJeM cuIeqyIoulve OOO3HayeHHA: 
Pegs zd (x; Ye) == ee 
B KOTOPbIX ypaBHeHHA (#) NpHMyT BHA 


E(x, y, 2V=8(>, Fh, y, 2), 
x 


Sey, zs(1,2, Stee oe yea Usbse rs (+. +, S(t v. z)). 

JlaH OTbICKAaHHA, OOerO BUA PyHKUHH ¢(x, y, Z), yAOBMeTBOpsoMeli (1), | 

3aMeTHM, YTO OHA, B CHJy (1), HeEOOXOAMMO yOBJETBOPHAeT YCJIOBHIO | 

aia Y, z) =z. (3)| 

Ilostomy yudpepentuupowanue ypaBHenua (1) no t mu nocnegyiomjaa mogera- 

HoBKa t= 1 jawrT 

OG(Ss aay me) OF (5 ane) On Gye) OR ys 2) 

ie rere es Oy —{ Ot ie Brae (4) 

Ecau cuutarb {0¢(t, y, 2) / Ot}. u3BecrHol cbyHKuuelt or y, z, To (4)| 

MO2KHO PaCCMaTPHBaTb Kak JIMHeHHOe ypaBHeHHe OTHOCHTeIbHO E(x, y, Z)s| 

pa MepBbIx uuTerpana AupepeHMabAbIx ypaBHeHHit XapakTepHCTHK vee 


HeHHA (4) Haxo_ATCA B Bue 


aa. o(y, 2) =e 


x 


rye o(y, 2) — HeKoTopaa (pyHkuua. Takum o6pa3om, (yHKuua §(x, y, 2) 
HeOOXOJHMO HMeeT BUI 


Caan y=H(s, ey, z)), 


re 7 (y, Z)—Mpou3sBoubHaa cbyHKWHA cBONX apryMeHToB. PaspeliHB 93TO 
YPaBHeHHe OTHOCHTEJIbHO o(y, 2), HOWyUuM 


a(.8 (xy 2))=eW, 2), 
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le 0, (y, 2)— HOBad TpousBo/lbHad (byHkynAa. Tlomaran B nocseqHem coor- 
menu x= 1 HM ucnOUb3yxA (3), Haliyem, uro 9, (y, z2)=9(y, 2). 

TakuM oOpasoM, BCAKOMYy pelleHHiIo ypaBHenusa (1) coorsercrByer HeKO- 
pad dyHKuuA g(y, 2) TaKax, uTO 3TO pellleHve HeABHO onmpeyeneTca 
| ypaBHeHHua 


o(+, E(x, Y, 2))= oly, z). 


(5) 


Jlerko BugeTb, YTO H OOpaTHO, KakoBa OBI HH Oblia (byHKuuA 9(y, 2), 
)paTHMaA OTHOCHTEJIbHO BTOporo apryMeHTa, ypaBHeHne (5) onpeyesnser 
/HKWMIO &(x, y, Z), yoBNeTBopsiomlyio (1). JleicrsutembHo, B custy (5) 


o(2.i($. +, tty2))=e(4, 8 49)= 


“a oy, 2) = o(= » &(X,Y, z)), 

O 9KBUBaJIeHTHO (1). 

Takum oOpa3om, (5) ecrb HaHOoslee oOnlee pemieHHe ypaBHeHus (1). 

' OrmeTHM, 4TO 9TO pellleHve cOxpaHaeT cuy WH mpH y=O (uM xKorga 
x, Y, 2) He 3aBHUCHT oT y). OyHako B 93TOM CuJIyuae (yHKUMA o HMeeT 
‘@WHAIbHBIN BH], JIA OTbICKAHHA KOTOPOrO MOXKHO OCTYMUT CJej{yIOULHM 
)pas0M: TOJIOX%KHM B ypaBHeHHH (4) y=O. Torga ymudpepenynambHoe 
JABHEHHE XapakTepuCTHK OyyeT MMeTb OHH MepBblii HHTeprpas Bua 


x9 (2) =C, 
e€ 0) (z)— HekoTopan cbyHKuNA. Orcioga 
3(x, 0, 2) = fo (*¢0 (2)), 


le fo (x) — uponsBonbuasn cbyHKunsa. Tlonaraad 3yecb x= 1 uM y4NTbIBaa (3) 
jem, uTo fy ecTb (PyHKUNA g°, OOpaTHad K %, TaK 4TO OKOHYATebHO 


&(x, 0, 2) = 99° (%¥0 (2)). (6) 


Tak 2Ke, Kak uw juia (5), JIerkO MpoBepsetca, uToO KakoBa Obl HH Obina 
SpaTuMast (yHKUHA (Zz), ypaBHeHue (6) ompegensner cdynKumio &(x, 0, 2z), 
qoBmeTBopstiouyro (1) npw y = 0. 
Takum o6pasom, (6) ecTb HavGosee oOmjee pellenve ypaBHeHua (1) mpu 
i 0. 
 Pemenue (6) MoxKHO NoslyuHTb H3 pellenua (5) MpefebHbIM Nepexo]oM 
+0. IIpu stom Oyzer 

(2) = lim 242 2 | 
? ae, 


eet: 3HaAf HekoTOpoe pelienHe Bua (6), JlerkKo HaHTH mepexojsanjee 

Hero mpu y—>0 pemenne (5). Hanpumep, MO2KHO B3ATb IPOH3BOJIbHYIO 

WHKIMIO © (Y, Z) Takylo, 4TO 

: Tint 4 (y, 2) ee 
y> 0 

TO IO2KUTb 


o(Y, z) = Y%p (2) +o(y, 2): 


Tlepeiigem kK oTbicKaHuio OOmero pelieHia ypaBHeHHA (2). THlouokus B (2) 
=y mM 3aMeHuB ? Ha x, HalijeM , 


s(x, y, =p 24(2. EH 9), (7) 
ye 
py, J=sW 2, 9, D=H ay 
TAH, 1. 169, Ne 6 hale 


Dro 3HayHT, YTO BCAHKOMy pelleHHIo ypaBHeHuA (2) COOTBETCTBYIOT [Be 
bynkuuu p(y, 2) u q(y, 2), Tepes KoTOpble 9TO PeUIeHHe BbIpakaerca (pop- 
mynolt (7) npu mo6oH pyHKunH €(x, Y, z). C apyro# cTropoubl, B3AB B Ka- 
yectBe p(y, Z)>.qg(Y, 2) Be MPpOMSBOJIbHBIC (byHkuaH, a B kauecTBe 
(x, y, 2)—HekoTOpoe peulenve ypaBHeHHs (1), UpxaAmoH ojjcTaHoBKOu 
(7) B (2) merKo NpOBepHTb, 4TO ypaBHeHue (2) yoBseTBopseTca. 

Takum o6pa3om, (popmyvia (7) C MpOHSBOMbHBIMH p (Y, z), g(y, 2) M mO0bM 
pewienuem (1) &(x, y, 2) MaeT HanOonee oOulee pelieHHe ypaBHeHHA (2) 

3. VpaBHeHHA peHOpMaNM3aUMOHHOH YpyNlbl Aq Me30HHOM TeOpuH TO- 
myuenbt B (2). STH ypaBHeHUs B W3MeHeHHbIX OOOSHaYeHHAX (g7 = &, ho=%, 
N=s, g?=k, Y =z) anasornaubl ypapuenuam (1), (2) H MMeloT Buy 


6.25 Yy, “a> k, hy =e (+, =, = ,&(t, Uae k, h), a(t, Y, Z, k, h)), 


S( A Valco) S 


non 2% baal, 2, 5,8 ze Mal we & M) 0) 


[Se 2 Bm, iy, oe, ee ee 


=st, 4,2 & Ws(F, 2, S. tt eM, WE H % & h)). (9) 


Secb (pyHKUHH & H | HEOOXOAMMO YJOBJETBOPAIOT YCJIOBHAM 


e(ly! gy; 2) keiySakey 2 (IPN pa (10) 


Cucremy (8) MO2%KHO pelllWTb TeM 2Ke€ IPHEMOM, KaKHM BBIUe ObIIO perlle- 
HO ypapHeHue (I). Pesymbrat OyyeT TakoB: HaMOosee oOmlee pellieHHe CHCTe- 
mbt (8) €=€(x, y, 2,2, 1), n= aU, Y, 2, Rk, nh) Olpeleaseres “epesyaae 
MIpOW3BObHbIe (PyHKUMH o(y, 2, k, Ah), V(y, 2, k, h), OOparumpie B COBO- 


KYNHOCTH OTHOCHTCJIBHO JBYX mocwleqHUX apryMeHOB, H3 CHCTEMbI ypaBHeHuit 


o(2, 2. & n=oW ah, 2), 
v2, 4, & a=ouz & (11) 


Cayyau y=0 u z=0 ory? ObITb pas0OpaHbI 0 aHasOrHu Cc BHIBOAaMH M1. 2. 
Ypapuenue (9) pelaeTcad aHasIOrHyHO ypaBHeHnuio (2): nomaraem B (9) 
x =y WM 3amMeHaem ¢ Ha x. Torga (yHKUMA S Halyerca B Bue 


S(FPUE Eh) = 
ie 39 oe ee 
=ply, 2 & bait, St mzkh)n(ey2kh)), (12) 
rye 


1 
pty; 2, k, h) = sy; Ye es k, h), gy; Z, k, A) = oe = - e i 


- Popmyuia (12) c MpousBombupmu p(y, z, k, h), gy, z, R, A) uw mo6nmM | 
pewmeHuem &(x, y, 2, k, h), (x, y, 2, Rk, hk) cucrempr (8) qaeT HanGosee } 


ooilee pellienve ypaBHenna (9). 


Aptop CUMTACT CBOUM IIPHATHbIM JOJITOM OTMETHTb, 4YTO H3NOXeHHBIE PesyJIb- } 


TaTbI BOSHUKJIH W3 Juckyccuuc JI. B. Uupkossm, koropomy oH MpHHOcHT CBOIO 
OsarOjapHOCTb. 


Iloctynu10 
5 IV 1956 


UMTHUPOBAHHAS JIMUTEPATYPA 


1H. H. Boronw6os, J. B. Wupxos, JAH, 103, Ne2(1955), 2 I.E i 
KoOB, JAH, 105, Ne 5 (1955). ' » TAH, 108, Ne 2 (1955). ? 1. B. Ill wp 


1114 


! 


Aoxnagn Akanemun nayr CCCP 
1956. Tom 109, Ni 6 


PH3SHKA 


H. A. CEBYEHKO u B. A. ®JIOPHHCKAA 


CHEKTPbI OTPADKEHHA HW MPONY CKAHHS PA3SJIMUHbDIX 
/MOAH®HKALMH KPEMHE3EMA B OBJIACTH JWIMH BOJIH 7—24 v 


(IIpedcmasreno akademuxom A. A. Jle6edestim 5 IV 1956) 


§1. Bae en “ve. Cnexrppi orpaxeuna 4 nponyckanua a-KBapla HW WaaB- 
eHoro KBapla B OO/lacTH AHH BomH 1—15 pw u3syyanMcb MHOTHMH UcceqOBa- 
TesaMH (*°), cBeqeHHA 2%e 06 STHX CHeKTpax B OoNee JNHHHOBOMHOBOL O6sa- 
eTH OWeHb OrpaHuyenni (°°). Jipyrue nosumopdupie cbopMb! KpemHesema (Kpu- 
cToOaJIuT M TpPHAMMHT) Haya U3y4yaTb CoBceM HefaBHo (1° 1%) nv onyOnuKOBaH- 
HbI€ JJAHHbIe B OCHOBHOM KacaloTca OONacTH AHH BoMH 1—14 4% (3°15), Odsac- 
HACTCA STO TEM, YTO MPHPOAHbIe KPHCTOOaANHT UW TPHAHMUT BCTpeyaoTCA OUeHb 
peAKO, C NPHMeCAMH, H, ‘KpOMe TOTO, KPHCTaJIbl STHX MOMUPHKALMH OVeHD 
MaJibl. OQHaKO JIA H3yYYCHHA CTPYKTYPb!l CHMMKATOB UM CHJIMKaTHbIX CTeKOR 
B€CbMa BaKHO 3HaTb MOJIHbIe KOeOaTeJIbHbIe CIEKTPbI BCeX (POPM KpeMHe3sema. 
B wactosmlel paOoTe H3laralorcad HEKOTOPbIe H3 NOJYYeHHBIX HAM pe3yJbTaTOB 
M10 HcCJleOBaHHI0 CMEKTPOB OTPaxKeHUA HW MPOMyckaHHA pasMUHbIX MOUpUuKa- 
UHH KpeMHe3ema B OOJIaCcTH AWIMH BOWH 7—24 p. 
§2.MeToquka 9kKCNepuUmMeHTa. M3mepenne oTpaxkeHua u mpo- 
MyCKaHHA NpousBosuocb Ha cneKTpomMetpe MKC-11, cocTrosmiem u3 3epKamb- 
HOTO MOHOXpoMaTopa CO CMCHHBIMH TpH3mamu. B o6mactu 7—14 u 14—24 we. 
HCHOJIbSOBaJIHCb, COOTBETCTBCHHO, TIPH3MbI H3 KaMeHHOH comH U OpomucToro 
AJIMA C IIPeJIOMJIAIOWIHM yrJIOM B 60°. IIpHemMHHKOM SHEPrHN CyKUI BAaKyyM- 
HbIM TEpMOSeMeHT ¢ ycusuTesem B. II. Kospipepa. U3mepenne oTpaxkenua mpo- 
M3BOJUJIOCb B HEMOJIAPH3OBaHHOM CBeTe MOA YrvIOM, O1H3KHM K 25°. OTpaxkenne 
OT HCMbITYeMbIX OOpa3slOB CpaBHHBaJIOCb C OTPaxKeHHeM OT aJIIOMHHMeBOTO 
3epKasa. VM3mepeHua OTpaxkeHHA HW TponyckKaHHA OblIH MOBTOPeHb! HECKOIbK® 
pa3 KaK C aBTOMATHYeCKOH 3allHMCbiO, TaK WH BH3YaJIbHO. 

Vccmeqopasiuch CIeKTpbl OTPaxKeHHA CJIe{yIOULHX OOpasloB KpemMHe3emaz 
-KBaplla, BbIPe3aHHOTO NepleHAHKyJIAPHO HW MapaJJIeNbHO ONTHYeCKOM OCH, 
<Baplleporo cTeksia (pupmbl Tepeyc u a-KpucroOamuta. Tlocneqyuui mpeycras- 
MASI COOOM XOPOWO OTNOJHpOBaHHy1IO TWwacTHHKy H3 MOJMKPHCTaJJIMYeCKOTO 
3emlecTBa, MpesocraBseHHoro my3eem Teomoruyueckoro uHcTuTyra AH CCCP. 
Du Obi] MpoBepeH 9JIeKTPOHOrpaduyeckKuM HM KPHCTasNorpaduyeckuM MeTO- 
aMH; COrsiacHO JaHHbIM WoceqHero, OH coyepxuT oKoo0 10—15% mpu- 
eceli (MarHeTHTOB HU (asJHTOB). 

Uccneqopasucbh TakxKe CHeKTpbI MpolycKaHHA CJIeLyIOMUX MoOpowKooopas- 
IbIX BeI[CCTB: %-KBaplla, “%-KpHcTOoOaHTa, “-TpHMMHMTa HM KBapueBOorO CTeKA 
upmpt Tepeyc. Odpasell, c1yKHBUIMH JIA USMepeHHA TpomycKaHua, mpey- 
‘TaBIIAN COOOH CHJIbBUHOBY!O TJlacTHHKy, Ha OJHY H3 MOBepxHocTeli KOTOpOr 
SbIJI PABHOMePHO HaHeceH COM MyApbi TOMMHHOK NopayKa | p C 3epHoM 
nenee | p. 

§ 3. PesyapTaTH U3MepeHHA OTpaxenHus. Ha puc. | mper- 
‘TaBJeHO OTPaxKeHHe o&-KBaplla, BbIpesaHHOrO NeplMeHAMKyIApHO WM Mapaii~ 
J€MbHO OMTHUeCKO OCH, KpHcroOamuTa uM KBapwesoro creKsia (pupmpl Tepeyc. 
fOuHOCTh B OMpeyeNeHHH MOO%KeHHA MaKCHMyMoB B OGviacTH Jo 15 p co- 
tapaser 0,02 »p, B Ooee JMHHHOBOJHOBOH O6NacTH OHA ObIIa HeCKOJIbKO 
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ume. Kak W3BecTHO H3 Oovlee paHHHX H38MepeHHH, NepBad OCHOBHA TOMA 
oTpaxkeHua B OOacTH 8—l0 p mpeycrapaaeT B ClleKTpe KBaplla, se 
rO MepneHAUKYyApHO MW MapasJieybHO OMTHYECKON OCH, yyOuer. TO Ka- 
caeTcad J[pyrux HoIoc, TO, KaK BHHO M3 PHC. 1, OHH 3HadHTeNbHO OTIM~ 
yaloTca Kak’ M10 MOJIOKeHMIO, TaK HM MO CTpykKType. Bropa# OCHOBHAaA TOJ0-- 
ca, mexamlaa B OOnacTH 12—I13 p, y KBaplla, BbIPesaHHOro TepneHuKy APHO | 
ocH, MMeeT OJMH MaKCHMyM, COBMajarou\H MO MOMO2%KEHMIO C nea 
oTpaxkeHHsa OObIKHOBeHHOrO Jly¥a, y KBaplla 7%Ke, BbIPeSaHHOrO Map adie NbHO | 
OcH, HaGmoaloTcA [Ba MaKCHMyMa, copBriajaioulMe C MaKCHMyMaMH OTPa2Ke-) 
HUA OOBIKHOBeHHOrO M HeOObIKHOBeHHOrO Jlyyel. TpeTba OCHOBHaA MOuO0CA, | 


<i 


20 2002. 128 nea 


Puc. 1. Cnextpbi orpaxkenusa KpemHesema. / — o-KBaPIl, BbIPeSaHHbI MepleHAHKYJIAPHO OTH! 
yecKOl OcH; 2 — o-KBapl, BbIpesanHblii MapametbHO OMTHYeCKHH OCH; 3 — a%-KpHcTOOaNAT 
4 —naapsenbiit KBap dupmpr Tepeyca 


JexkKaliad B o6macru 14—15 pp, HaOsmofaeTcA y KBaplla, BbIpesaHHoro ep 
Ne€H]UKY JIA PHO ONTHYeCKOli OCH; Ce MAKCHMYM MO MOJIOXKeHHIO COBMAaaeT C Maky 
CHMYMOM OTpaxKeHHA OObIKHOBeHHOrO sya. Y KpBaplla, BbIpPesaHHoro Napad) 
JI@JIbHO OMTHYECKOH OCH, OGHapyXKHBaIOTCA JHWb ee cieypl. UerBeptaa oc 
HOBHaA Nosoca, Jexanjat y 20—21 wp, B cmekTpe KkBaplla, BbIpesaHHord 
MepleH{HKyJApHO ONTHYeCKOM OCH, HMeeT MakcHMyM y 20,7—20,8 p, COB 
flajarouluH C MaKCHMyMOM OTpaiKeHHA OObIKHOBeHHOrO Jyya, B TO BpeMA Kak 
y KBaplla, BbIpesaHHOrOo MapasieIbHO OCH, MaKCHMyM ylexKHT y 20,1 p 
Kpome Toro, B CII€KTpe KBaplla, BbIpesaHHoro MepneHUKyJApHO u MapaJ 
J@IbHO ONTHYeECKOH OCH, HaOwmOaloTcA ele TMOJOCbI, COOTBETCTBEHHO, |} 
18,2 u y 19 ». ConocraBnenuve cneKTpoB OTpaxXeHHA o-KBaplla HM %-KPHCTO} 
OasIMTa NOKasbiBaeT, uTO Nosochl y 8—10 p, 12—13 » uw y 20—21 p, xors 
WH SIBJIAIOTCA OOULMMH B TOM CMBICJIe, YO OHH MpHCyTCTByIOT B OOOMX CAY) 
yaaxX, OHaKO HX CTPyKTypa MH NOMOKeHHE 3HATHTeIbHO pasMUaIOTCA MeXKIN 
co6on. { 

Oco6eHHoe CHJIbHOe pa3siMuMe HaOmMoaeTcA B OONacTH 20—21 », c_BH 
yocTuraeT pvOsMsuTebHO | pw. Kpome Toro, Kaxkyad M3 9THX KpHCTaJIVIMl 
YeCKHX PpelIeTOK HMeeT CBOH CHeMHPHYHbIeE MOOChI; TaKOBbIMH SABJAIOTCS 
nosjoca y 14—15 » KpucTannMueckoro KBaplia M Mosca KpucToOanuta y 16 4 
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aKHM OOpa3om, comocraBsleHve CNEKTPOB yKa3bIBaeT Ha TO, UTO XOTA B 060- 
a CJlydaax MMeeTCA OHO MH TO »#Xe COeAMHeEHHE SiO,, KomeOaTenbuHBlii cileKkTp 
*YHIECTBEHHO 3aBMCHT OT Toro, B KaKYIO pellerKy CoueHeHBI M@K]ly coool 
erpasipEr SiO,. Oro odcrosreiperBo yaer Ham B PyYKH cpeycTBo He mMeHee 
MOULHO€, UCM PeHTTeHOCTPyKTyPHBIi aHasmus, PachosHaBaTb 10 clieKTpam 
pOPMbI KP€MHE3eMa Kak B UCKOMAeMbIX, Tak H B Mpoqyktrax KpucTaH38alHH 


TOUS UE U 1 18 «Te QUO? Oe 


A> 


Puc. 2, CmekTpbl Mpomyckanns Kpemnesema. J u 3— TOHKHe cyOM MOpomKa 
| .H3 &-KBapya; 2—TO Ke H3 a&-TpHaHMUTa; 4 — TO xe H3 a-KpHcTo6anutTa; § — 
TO Ke H3 IwaBseHoro KBapya cupMbI Tepeyca 


eTekoul. ConocraBsieHve ciiekrpa KBapleBoro cTeKa (bupmbi Tepeye co cnext- 
paMu KBaplla HW KpHcToOaJIuTa NOKasbiBaeT, YTO TepBasd MOMOca MO NowmoOxKe- 
HHIO COBepUIeHHO TOUHO CoBMajaeT C MOJOKeHHEM AHAaOrHYHOH nNowmocwI 
x-KBapila. [lomoca y 20—21 » mo cBoemy mosioxeHHIO OWKe BCero K HoO- 
MOXKCHHIO OOBIKHOBeHHOrO JIlyda %-KBaplla, T. €. CMeKTP CTeKIa UMeeT OouIb- 
ule BCerO CXOJICTBa CO CIeKTpaMH &-KBaplia, HexKeJIM “%-KpHcTOOaJHTAa. 

§ 4. PesyapTaTh Hu3MepeHHuaA NpOnycKauua. Ha puc. 2 npez- 
CTaBJICHbI KPHBbI€ TIPOMyCKaHHA pasJIMYHbIX CopM KpemHesema. B ta6u. | 
COMOCTAaBJICHbI NOJIOKCHHUA MAKCHMYMOB OPPaxKeHHA WH MHHHMYMOB porycka- 
HUA BCeX MOAMHKanHH KpemMHesemMa. KpuBpie / HM 3 OTHOCATCA K CORAM 
MOPOMIKOB pa3sJIMYHOH TOJIMMHbI M3 «-KBaplla, KpMBbIe. 2, 4, 5 — coorBerTcr- 
BeHHO, K TPHAHMUTY, MWOJITYYeHHOMY HCKYCCTBeHHBIM IlyTeM, KpucToOasntTy, 
cHeEKTP OTpaxKeHHA KOTOPOrO MpejcraByleH Ha puc. 1, HM KBapleBOMy CTeKJIYy 
pupmpi Tepeyc. 

M3 conmocraBueHHiA CIeKTpoB MpomycKaHHsA BUHO, 4YTO, KaK H B OTpaxe- 
HHH, Womochh y 8—10 p, 12—13 pu 20—21 p saBusiorca OOMIMMH, MOCKOJIb- 
ky OHH OOHapyKuBalOTCA BO BCeX CreKTpax. Ho, MOoMMMO HuX, B NponycKa- 
HHH y KaxKlOl KpHCTaswMuecKOl CopMbl KpeMHeseMa HaOJO,aloTCA CBOH 
sMenMpHHble osochl. Y KBaplla TaKOBbIMH ABJIAIOTCA osochl y 14 4u 
19 », y Kpucrobamuta y 16 », TpuyuMuta y 17,6 ». ConocraBjeHHe creKT- 
DOB IIPOMyCKaHHA pasMYHbIX OOpasloB KBapleBoro cTekKJa (upMb!l Tepeyc 
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i 
Co CeKTpaMu KpHcTamMuecKHx COpM KpeMHE3eMa NOKasbIBaeT, YTO TMOJIOChI 
y 8-10 » u 12—13 p» no cpaBHeHHio C COOTBETCTBYIOIMMMH MOuOcCaMH KPHC~ 
TaJWIOB Oosee PaclUHpPeHbI, MeHee MHTCHCHBHBI, HO MoO/lOwKeHHe HX OObUel 
YACTbIO TOUHO COBMaaeT C MOMOXKCHHEM AHAaJIOPMYHIX MOOC &-KBaplla. OueHb 
YqYBCTBHTeJIbHaA K CIPyKType pelleTKH Mosoca y 21 p TakxKe NO NOOKEHHO 
" \ . 


Tao 7H mad 


UccegqopaHuble oOpasynl - AB py 


OTpaxeHnue 


Keno noen Re: Rcd chee ter eke 8,50; 8,95; 12,54; 14,54; 18,2; 20,7—20,8; 
K Bap OCH acs aoe al Gear ee ane A255 12) Bb, WATS 138 0= 198002 2074: 
LOC MOOERNUE S59 oo 55 oo a 6 8,30; 9,10; 12,60; 16,15—16,20; 19,8—19,9; 


Kepapiesoe creko dupmpr Tepeyc 8,95; 12,7—12,9; 20,9—21,0 


IIlponyckauue 


GIKBAPW Sc, aciree s “cams ees 8,63; 9,15; 12,55; 12,85; 14,4014, 45; 19,219, 3; 
PAN Bae (6 

TIAN MOMOOMUGR 50g Go 1m 5 hoo < 8,008 Gyles 12560) GRO 20k. 

“TPM IMMA <, Geo peewee a oe heres 9,05; 12,70; 17,6; 20,8—21,0; 


Ksapuesoe crekio d@upmpt Tepeye | 9,05—9,15; 12,50; 21,3 


OMxKe BCerO JeKHT K a-KBapuy. Takum OOpa30M, H3 IIpHBeJ[eHHbIX pe3yJIb- 
TaTOB HCCJIeqOBaHHA KaK CN€KTPOB OTpaxKeHHA, Tak HW MpolycKaHuA cuepver, 
YTO MOJOKeHHE OCHOBHBIX TlOJOC B CIeKTpaX KBaplleBoro cTeKsIa CUpMBI 
Tepeyc Oumxe Bcero K NOJOKeHMIO aHaJIOrHUHbIX Mosoc #-KBapua. Ilockoub- 
Ky NOJOKeHHE MOJOC CBA3SAHO CO CTPyKTYpOH pellieTKH, H3 yCTaHOBJIeHHOrO 
COOTBETCTBHA CuleqyeT, YTO H CaMa CTpyKTypa KBaplleBoro cTeksa (CbHpMbI 
Tepeyc OmmoKe Bcero K TaKOBOM KBaplla, 4eM KPHCTOOaIMTa HM TPUAMMUTA. 


Tlocrynusio 
22 STi 956 


UMTHPOBAHHAA JIMTEPATYPA 
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Ann, d. Phys., 34, 343 (1911). 3 W. W. Coblen,tz, Phys. Rev., 23, 125 (1916). 
4£. K. Plyler, Phys. Rev., 33, 48 (1929). ® W. A. Paslin, Phys. Rev., 34, 8@ 
(1929)... §.Th,, Deis ch, Zs. f.. Phys.538, 317 (1929), 7 D. “E.) Daat man ome 
Proc. Roy. Soc. Lond., 153, 318 (1936). ®R. L. Henry, JOSA, 38, 745 (1948). 
*W. Brigel, Zs. f. Phys., 128, 255 (1950). 19 Th. Liebise h, H. Rubens, Bert 
Ber., 199.(1919). “@Cl.Schaefer,, M) Schuber t, Zs. 4.) Physi, 7, 313), (Sim 
“FE! Matos si; H. Blus@hike, ZsfiPhysx 108, 295 (1938). B.A. Onopun 
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Jloxnagn Akanemun HayK CCCP 
1956. Tom 109, Ni 6 


PH3BHKA 


A. fT. CHTEHKO 


H3JIY4EHWE y-KBAHTOB TIPH CTOJIKHOBEHHH BbICTPbIX 
’ SAPSADKEHHbIX =-ME3OHOB C ATPAMHM 


(ITpedcmasaeno akademuxom JI. I]. Jlanday 27 II 1956) 


1. BeseqcTBue CHJIbHOrO B3aHMOJeHCTBHA MeXxKy «T-MesoHamMUu OOJIbIIMx 
S9Hepru U ApaMH MO2%KHO pacCMaTPHBaTb APO NO OTHOIWeHHIO K %-Me30HY 
Kak 4epHoe TelO (llapHk payuyca RA). B peaaTHBUCTCKHX YyCJIOBHAX M3uy- 
YeHHe Y{-KBaHTOB, BOSHMKalollee MPH CTOJIKHOBEHHAX T-Me3OHOB C spams, 
OCYIIECTBIAeTCH Ha OOJbIUMX paccTrOMHHAX oT sagpa. TlosTomy 3HanHe 
| BOJHOBOH (yHKIMH x-Me30Ha BHe Apa, UpeycraBssaoujel CoOoH cyMMy TVIO- 
CKOH WH cibepHuecKOH BOJIH, OCTaTOUHO JNA ONpeyeseHHA TOPMO3SHOTO H3uJy- 
YeHHA Y-KBaHTOB, WHCIMyCKaeMbIX B HallpaBJICHHH, MaJIO OTJIMUAIONeMCA OT 
HampaByeHHaA nayaomelt uacruup. JudppakuHOHHbi MeXaHH3M U3JIyueHHA 
Y-KBaHTOB OBICTpbIMH T-MeSOHaMH IPH CTOJIKHOBeEHHH C sAypamMu Obl pac- 
tcmotpeH JI. JI. Jlangay u WU. H. Momepanuyxom ('). B Hacrosmel 3ameTKe 
MbI paCCMOTpHM JH¢dppakWHOHHOCe U3JIyYeHHe Y-KBaHTOB ObICTPbIMH =-Me30- 
'HaMM C y4eTOM KYJIOHOBCKOrO B3aHMOJIeHCTBUA Z-Me3OHOB C 3apsxaOM Apa. 
Yuer 2TOrO B3aMMOJIeHCTBHA OKa3bIBaeTCA OCOOeHHO CyYLIeCTBeHHbIM B CJly- 
yae NOWyNpOspayHblx sep. 

2. PaccmoTpuM Mpexye Bcero yipyroe jupbpakuvoHHoe paccesHHe Obl- 
CTPbIX 3aPpA2KCHHbIX Z-M€30HOB aOCOJIOTHO YepHbIM sApomM payuyca R. Bos- 
HOBad (pyHKUHA «<-Me30Ha B IVIOCKOCTH, NepileH{NKyJApPHOM HayaJIbHOMy 
-MMITyJIbCy aCTHIbl p HM Mpoxojamel yepes AApO, OYeBHAHO, MOKeT ObITb 
3anucaHa B Buje 


Q, (0) fO, p<, 
a \P ™ | e2in(e), o>R, 
rye 9 — payluyc-BeKTOp YacTHUbI B ITOH MocKocTH: 4(e) = argT (pp + 1 + in); 
n=ZeE/4np wu E—aueprua -mesona. (Mbt cuntaem, uroc=h=1, 
HM MOb3yemca XeBucaizoBoH eyuHHNel sapsya.) Mcnom3ya mpnayun Tiou- 
reHCa, BOJIHOBYy!IO (pyHKIMIO B JNOOOH TOUKe 3a AApOM NOJyIHM B Buse 


ip|r—o| > ; . piplr—e| +: 

US (rt) = |) = 24 (0) dp = o — F \ 1-2 (hd, () 
Aisatt te 

Ha O6oubulux paccTOMHHuAX OT Apa KoappHUHeHT pH pacxo_Amelica 

ccbepuueckoli BomHe MpeycraBlaer coOol ammINTyqy yipyroro paccesHHA 


FO) =— Ble”? 1 —Q, (3 de, (2) 


rye p’ =p u 9®—yron paccesuus. Tak kak pR> 1, To B (2) MOXHO 


at, 


BOCHOJIb30BaTbCA TIPHOJIM2KeEHHbIM BbIPAXKeHHEM JIA (pasbl pacceAHHA Oe 
~nlinpo, pu 3TOM aMMuuTyy pacceAHHA NOJydHM B Buse 


po) = 2{ RRs) 4 22 | (BY Ya (psin dp) do} (RV. (8) 
, R 


i (o| 


1419 


B npejembuom catyyae n<< 1 | 
(4) 


__ +f RU, (pR sin 3) : Jo(pR | 
i Ces i{ sind eae p sine" 
JlucdcbepenuvaabHoe ceyeHve yipyroro paccetHHA 3apsXKCHHBIX T-Me3OHOB 
IIpH STOM paBHO | ~\ . 
. RW? (pRsin'9)  4n? J? (pR sind 
de, == Bas ety 2 do. (5) 
sin* o Pp sin? > 


Tleppoe cuaraemoe B (5) onMchIBaeT judppakIMOHHOe paccesxHUA 7T-MesO- 
HOB aOCOJIOTHO YepHbIM ApoM. Bropoe cyjlaraemoe OMHCbIBaeT pacceAHue | 
3ap/UKEHHBIX T-Me€30OHOB B KYJIOHOBCKOM Tose aAgpa (?). Murepepenuna B 
IIPHHATOM IpHOJIMxKeHHH OTCYTCTBYeT. 

3. OnpesetuM Tenepb ceyeHve judPpakyHOHHOrO paccesHuA 3apsAKeH- 
HOrO ™-Me30Ha (HalpuMep, m*-mesoHa) C HCycKaHueM ¥-KBaHTa. BomHOBoe — 
ypaBHeHHe JIA m-Me30HA BHeE Apa uMeeT BU] 


{\A+(ig-—s)—w les veavy, a=, ell 


lhe bce, takes Vee ee 
A=S)V j (az ;e™" tot 1 anie reais 
kj 


Cuntas mpapyto yacTb (6) Masoli, pewieHve uljem B Bye paga 


W = bp (r) e/E4 + S Oye iZ"t, 
p’ 
rye 


{a + (B—£)— wily =i2e / EL ives emai, (7) 


AmiwHuTy ya Gp, OTBCUAIOUad UCIYCKaHHIO 3aj[aHHOrO KBaHTa, paBHa 


Dy (r) ONE (r, r’) i2e Ve ives er de’, pp? =(E—o)®—p?2. (8) 


G(r, r’) —yuxuua [puna ypapnenua (7), wmerulas cneqyiouuit acumn- 
TOTYUeCKHH BUT: 
fe 


Dp x 
C(t, 1) = Fup (er), 400, (9) 


el 
An 
rye Yp- (r) mpeqcTapsseT coOoh CyMMy vOCKOli BONHEI uw cxo_amelica ccpe- 
PHUeECKOH BOJIHBI 


iy, elt —e| 


wae + Fe |S Oy (pha. (10} 


Was 


» Ucnonpsya (8) u (9), merko nomyunrs CIeRyIomlee BbIPAKeHHe BIA [ucp- 
(bepeHMasbHoro ceyeHua paccexHua m-mMesoHa BHYTPb TewlecHoro yrua do’ 
CONPOBOAKMaIOMerOCH UCIYCKAHHEM Y-KBaHTa YaCTOTLI @ ¢ nomapwsannelt j 
BHYTpb TeylecHoro yrsa do: 


e2 —# 2 U 2 

do =a |\ wit 1 yt cr e—likr de Pp) odo u 
= a5 |\8¥ () (iver (1) Se ea. (11) 
PEL: uro B- (11) unTerpan or nponsBeyeHua mocKux BOJIH, BXO- 
AAMHX B by HU pr, OOpalljaercs B HYJIb B CHAY 3aKOHOB COXpaHeHHA, a UHE- 
Terpadl OT MpousBeyeHuA judpparnpoBaHublx BON OOpattaetcs B HyJIb, Tak 
Kak OOJI@CTH TeHH B Culyyae MaJIbIx yrion * u ® mexay k up up’ u p 
“y 


AIH KOTOPBIX TOJIBKO WM MMeeT CMBICI AuppbpakwHounoe PaccMoTpeHHe He 
Tl€PCKPBIBarorca. 
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! Puan (11) no nomsipusaunam uw mpeqnonaras, uro E, E'S», mo- 
4HM 


do = 2P.| Raw lé+ aR) 


4n®p (Fa 5 
2in C ta ey aie: 2 e aN 2 ee 
es fee 7h -( 1_\? do 2 
rms R) Jrle+ “ilp) do| Tee + pra] a an, (12) 
_ WB ee > | cae aN = 
|) 4 y= =, (8 — 9) (u — Macca Mesona). 


| CyjpHoe B3anMoselicrBHe x-Me30Ha Cc HYKJIOHHBIM (pPOHOM OGyCJIOBJIMBaeT 
ASMa3bIBAHHe 3apAfla T-Me30Ha MO HeKOTOpOH oOOsacTH. Yuer KOHeUHbIX 
ASMCPOB X-M€30Ha IIPHBOAUT K MOABJeHHIO B (12) ,OOaBOUHOTO MHOKUTeTA 
rs gue F —opm-(paktop, 3aBHcaMii. OT MHBapMaHTHOlt uacToTHI 
——— (1). 

Ilonarad B (12) n=O, MpBI nonyaum pesyabrar JI. J. Jlaujqay 
HM. 9. Tlomepanuyxa (+). Ecru nonomnts R=0, ro (12) qaer udpepex- 


MaJIbHOe CeyeHHe Js TOPMOSHOTO H3JIYYeHHA 3apAXKCHHbIX YACTHIL CO CHH- 
OM HyJIb B KyJIOHOBCKOM Tove (°). 


4. Wurerpupys (12) no yraam & u y, Haligem cnexTpambHoe pacmpeye- 
eHHe H3JIyueHHA ; 


eee pid RI(2uR in (2uRq=2i" sera 
Bes es a ( roeera Pe @ade, (13) 


P 

, Qu.Rq 
297+ 14 4 fa 

€ o(q)= Vie q+V1l+q@)— i . B mpeyzembHom cayyaen <1 

suenue (13) ipeycraBineTcaA B BUG CYMMBI J[ByX CJlaraeMbIx 


ds, = do, + de%, (14) 


d 
ye ds, — ceyeHve JuddpakuHoHHoro u3smyyeHua u doi,—ceyeHHe TOpMoO3- 
TO H3J1y4eHHA B KYJIOHOBCKOM MOJIe KOHeYHOrO Apa: 


. 2R2 n! dear Jz(2uR 
oe Rass | 2 q) 


e(g)dq=—£ 2 R'nt(wR), (15) 


do, = 


on? p’ dea ¢ J2(2uRq) ay pedatre 
cut S| ee dg = SESE eR an). (16) 


Im 


_ Vurerpupopanuve no g B (16) caeqyeT MpOH3BOAUTh OT HeKOTOPOrO MHHH- 
PHOTO 3HaYeHHA Gm = pw /4EE’, ompesenmAemMoro W3 3aKOHOB COXpaHeHHaA- 
cilydae MOJHOrO 2KPpaHHPOBaHHA KYJIOHOBCKOrO MOJIA B KayeCTBe HH2KHEerO 
peyeia WHTerpupoBaHHA lo g culeqyeT B3ATb Gm =~ 2'sm/137» (m—macca 
€KTpOHAa), Mp 9TOM N° He OyeT 3aBHCeTb OT YaCTOTbI HCIyCKaeMOro KBaHTAa. 
| 9TOM CJIyyae MOJHaAd MOTepA SHEPrHv, CBA3AHHaA C TOPMOSHBIM H3J1yye- 

HeM, paBHa 
EB 


\@ dee = < ER (n‘ as mie ne). pad St 
0 


VuterpasbHoe ceyeHwe wcilycKaHua KBaHTa C YacTOTOH, OOJbIIeH w, 
aBHO 


Ee 
2R2 n?2 
\ doy =— (n# T 7aRe 


Tw @ 


ne) (In + $). (18) 
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5. B mpezembuom cayyae Rp > 1 (qa Ta2KenbIX Agep) BbIpaxKenua (19 
u (16) 3HauuTebHO yIpomarorca: Y 


4 @ Rp doe dg 28 AR p deo 
des = ara pw OO Gee PO” 
° a Bee ae J? (x) 
; en? p’ dw Jo (x) % 4e?n pi dw 0 
dee = arp @ (2eR) ee ¢ (sp) Oe a dx. (2 
2URAm 2v-RGm 


Tlogcranuaa B (20) dm =po/4EE’ u nonaraa 2»Rqm<_1, Mocame mHTe 
rpHpoBaHHA TO YaCTAM HaXOJIMM 


i ee (21 
pee ae 8) w2IRw 

STO BbIParKeHHe CoBlayaeT C CeYeHHEM JJM TOPMO3HOTO H3JIyYeHHA YaCTHUB 

CO CIMHOM HyJib, NOJlyYeHHbIM B (?) C y4eTOM KOHEYHbIX pasMepoB Apa. | 

B csryuae MouHOrO 9KpaHHpOBaHHA KYJIOHOBCKOrO NOJA HHTerpasbHe 

ceueHHe HCNyCKaHHA KBaHTa C YacTOTOH, OoJbIUeH w, paBHO 


c 2,3 e?R 
50 e 
(don f 


(2) 


as 


n 137 Ie ® \. 

1 +2,4—~ In ——,_— fie oh 
( — LR 2mRZ"!s ] \ eo TE ( 
6. Ecun apo ToubKO YaCTHYHO NOPMOWLAeT ME3OHBI, MOXKHO BOCIOJIb3OBaTbE 
ONTHYeCKOH MojesbIO Apa (*), B KOTOPOH AApO XapakTepH3yeTCA KOMIIJIEKE 
HBIM KOSPPHUMeHTOM orsomenua B= K — 2ik,. Ilpu atom yuer TOJ1Y Mp9} 
3pauHOCTH AfpacpefeTcaA TObKOK 3ameHe RJ, (2uRq)/q B (13) BpIpaxKennel 


1 
2uR? \ (1 —e~BRVIFF) Jy (2eRay) y dy = 
: ; 


oo onan (4 +1) } 

= eae Deine? 2 oon ai Jnj2+i(2uRq) . 

Bh 2 » n! 2uRq 2uRq , (23 

B cayyae moyrH mpospaynoro saypa (|B|?R?< 2Rgm) B (23) MO?KH} 
OrpaHHYHTbCA TONbKO M€pBLIM YIEHOM pa3JiIOx%KeHUA, Torga ceyeHHe AMG 
(PpakUMOHHOTO M3JIyYeHHA TOJyaHM B Bue 


a 2 (K®-+4R2) R® pt ge ¢ JF, (2uRq) i 
dc. aa Homans eee WAG 
2 , d f 


Bpipaxalo McKpeHHIoIO OmaroqapHoctp JI. JI. Jlanqay, A. WU. Axuesep 
wu WH. 91. llomepanuyxy 3a. o6cy2xyeHue Bompoca. . 


XapbKOBCKH rocyAapcrBeHHblli yHHBepcuTeT Iloctynuno 
um. A. M. Toppxoro u 7 II 1956 
¢ @nsukoO-Texunyecknit MHCTHTYT | ; 
Akallemun nayxk YCCP 


UMTMPOBAHHAA JIMUTEPATYPA 


Sits OG dil aie. I4i, Sl. Ilomepanuyk, MOTO, 24, 505 (1953). 2 H. Col 
ben, J. Schwinger, Phys. Rev., 58, 953 (1940). “2 R. Christy, S. Kus aa 
Phys. Rev., 59, 414.(1941). 4 S.*Fernbach, R. Serber, T. Taylor, Phy 
Rev., 75, 1352 (1949). 2 
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: Aoraage Ankagemun wayr CCCP 
1956. Tom 109, Ni 6 


TEO®H3HKA 
J. H. BABHKOB 


K BOMPOCY 0 GHCJIE KPHCTAJIJIOB JIA, HAXO}JLALUHXCA 
B MEPEOXJIA)KAEHHOM BOE 


- (IIpedcmaszeno akademuxkom B. B. Wl yaetikunom 7 V 1956) 


Kak noKa3aJHu ONBITHI, H3MEHEHHE TeMUepaTypbl BOI MO Mepe ee KpH- 
STaJIMIH3alHH MOXKeT ObITb NpeCTaBJIEHO YPpaBHEHHeM BHJla: 


a t= Lease (1) 


je ty) —TeMilepatypa MepeoxsaxJeHHOH BOJbI B HavaJIbHbI MOMeHT Bpe- 
Me€HH; @— KOSPPHUMEHT, ONpeeJIAeMbIH H3 OlbITa; t— BpeMsA. 

Panee Oblio HaliqeHo (1), uTO OObEMHAA CKOPOCTb pocTa BHYTPHBOAHOTO 
Wha ONpeseAeTCA 3aBHCHMOCTbIO 


- 


WY = 1,41 (2,7u4? + 0,32) VV (—1) = po V V- (2) 


3yecb 46 —TUypaBsuyeckad KpyMHOCTb 4YaCcTHIb! wba (M/cek); V—ee 
6bem (MM?/ceK); f — TemNepaTypa NepeoxJaxKeHHA BO]. 

Kosmuectso Jibya, KOTOpoe OOpasoBamocb B OOBeMe BObI Vz pH W3Me- 
HeHHH ee TeMMepaTypb! OT ty Oo ¢, BbIPASHTCH PaBeHCTBOM: 


enV. 


meee: Caged (3) 


ye 9 —CKpbirad TelloTa JibqooOpasoBanuA; C — TEMJIOCMKOCTb BOJbI, { 
(n — COOTBETCTBEHHO, YHeJbHbI BeC BOJbI M Jbfa. C apyrol cropoupt, Ko- 
MMYCCTBO JIbJa, KOTOpoe OOpasoBasiocb B OObeme V,, MO2KHO MpeCTaBUTb 


Buje 


m 

Vas Vs; > niV;. (4) 
i=0 

3mecb =; — YUCMO YACTHM Jia, 3aKJIIOUCHHBIX B eMHHIUEC o6beMa Bob; V; — 


ObeM “ACTH bya 1-H PpakuHH. 
IIpupasuupaa (3) u (4), Nowy4aHM: 


Se Fa lia Cm bare ees a: (5) 
PY a i=0 


O6beM UacTHUbl JIbyqja B MOMeHT BpeMeHH 7 HaxOWHM IlyTeM HHTerpHpoBa- 


Hua (2). 
Pea dh ave B (2) Bbipaxenne (1), pasqemaa NepemeHHble H MHTerpupya, 


allem ‘ 4a 
V, = {p{G (at) — G (a%)] + V Vo}?: (6) 
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3yecb G(at) HU G (at)) — BeJIHUMHEI ah Taycca;. p peV / 4a 
HuA (2). . 

3HaUeHHe BeJIMYHHbI Po ACHO U3 BbIPAarKke 
i TCA WaCTHIUbl 
Cuntas, uo B TepBbIil MpoMexKyTOK BpeMeHH %, B Boyle Mero Nee: “a 
wba IHUb OfHo dpakuHH Vo u 4TO oOpasoBaHHe JIbjla eS ee a as 
3a cueT pocTa ¥acTHIl, MbIl MO2XxKeM ooulee KOJIMYECTBO JIbfa Ve, Pp : 

». 


WG 
go 10 20 30 40 50 60 TMcen 


HK ocyuasnoepagy 


Puc. 1 Puc. 2 


ABHJIOCb B BOJe 34 BpPeMA t, MpescTaBuTb B BUAe BbIpamkeHuaA (6), yMHO-} 
%KEHHOTO Ha YHCJIO YaACTHI Iba fy, MOABMBIIMXCA B TepBbIit MOMCHT Bpe-} 
MeHH. 4 
IIpuuvMan BO BHYMaHHe BbIpaxkenve (5) HW y4NTbIBad, 4TO MpH t= 0)) 
G (at)) = 0, NoayauM: 


on aliens 
sao a (—?)) [(1—e aie | ah 
: [pG(an)+VV,P * 4 


O6o6ulan BbIpaxKeHve (7) AIad k-ro MpoMexyTKa BpeMeHH, OyJeM HMeTbE 


R=] 
(4) [t — 6 Ol — 9) 4p 1G (a2, —G (at,_] Vo" 


Yn a 
{ p[G (at,)—G(at,_,)] + VV} : (8) 


Me aS 


[lomyaeHHoe paBeHcTBO MO3BOIHeT HaHTH UHCO KPHCTANOB JIbyla, CO- 
ep Kalluxca B BOJE B MOOCOM MWpoOMexyTOK BPeMeHH, eCJIH H3BECTHO H3Me- 
HeHHe TeMIlepaTypbl BOLI BCJICCTBHe KPHCTaJMM3alHH Jtbla 3a 9TO BPpeMA 
WM CKOpocTH pocTa ero gacTHl. 

OnbITEI TO OMpeyeeHuIO YMCa KPHCTAaJVIOB dba BeHCb Ha yCTaHOBKe 
(cm. puc. 1), cocrosmeli us cocyyop JIpioapa /, 3 u TepmodatTapeu 2. 
Jpioapowckul cocyy / ycranaBiuBaicah Ha BHOpatop 4, KOTOPbIM Mor CO- 
3laBaTb pasJIMUHbIe NepHoybl Kayanua. JA 3anHcy H3MeHeEHUA TemnepaTypbi 
BOJbI B COCye CyKUI OclMNOrpad. 

[Ipouece MpOvs3Bo,CTBa ONbITOB 3aKJOUaICA B Caeqyioulem. B cocyg /, 
CHaOKeHHBIM TepMoOaTapeeit HM HaNOJHeHHbIM Nepeoxsax]eHHO BOOK, BBO- 
quslacb JieqAaHad saTpapKka. Vsmenenve TemMépatypbl BObI Nocie BHECeHHA 
3aTpaBKH perHCTpupoBaslocb Oc Orpadom. | 
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OnbiTbl ObIIH T1poBeeHbl Np HavaJIbHbIX TemMepatypax Boyb — 0,95; 
—0,7; —0,55 u —0,3° u pa3mnuHOoM uncle KoNeOaHHi BuOpaTopa. B_ mpo- 
lecce HCCJIEAOBAHHA ObIIO ycTaHOBJeHO, YTO Np uNce KONeOaHNi BuOpa- 
opa 150 B | Mun. YacTHUb mba, OOpasoBaBliMeca B Cocyje, Haxo,uJHCcb 
O B3BeELICHHOM COCTOAHHH. P 

Ha pwc. 2 mpHBeyeHbl KpHBble H3Me€HeHHA TeMMepaTypbl BOJbl, MOcTpo- 
HHbIe 10 CpeHHM JaHHbIM onmbiros (npH 150 KoneGaHunx B 1 MHH.). 

_ SHaueHve KoopdpuyNeHTa a HaxOUJIOCb 
(0 rpadbuky u3sMeHeHua Temnepatypbl Bomb ~42 
em. puc. 3, 150 koneGanui B 1 MuH.). * 

Uncuo0 KpHcTaIOB JIbja, COepxKaBLUUX- r 
A B cocyye, BbIMHCIAIOCch No dopmyne -Gé6 
8). Bpugy Toro uTro HavaJIbHbIi OObeM KpH- 
Talla Mba WpeycrapsiaeT HWYTORKHO Ma- ? 
Tylo BemHuHHYy (IpHMepHo 100-10°® cm’) (7), -@G2 
JH IIPHHUMaJICA paBHBIM HywoO. B pesyvib- 

‘aTe OTIbITOB ObIJIO 3aMe4eCHO, YTO YHMCJO Ya- 0G0?. G00e  vuus 
THUCK JIb]a, COJepxKallUXcH B BOse, ABJIAeT- : : : 

‘A WipakTHueCKH NOCTOAHHBIM. 

8B ra6n. 1 qanbt pesyspraTbl OOpasorKH Puc. 3 
1OCTABJICHHBIX IKCIIEPHMCHTOB. 


—) 


ae> 


Ta6nauna 1 


Hauyamby. T-pa Bob, °C —0,95 —0,70 —0,55 —0,3 
Uncno uactuy mbna B 1 an? 4900 1700 4900 4800 
| BeecowsHblii HaydHO-HCCIeOBaTeJIbCKHH Tloctynu0 
HHCTHTYT THApOTeXHHKH 9 XI 1955 


um. B. E. Beneneesa 


IMTHPOBAHHAS JIMTEPATYPA 


171. H. Bu6uKo8, Ocxkopocm pocta BHyTpHBOLHOrO bla, JleMoTepMuyeCKHe BOMPOCbI 
B ruposuepretuke, COopx. cr. nog pez. JI. H. BuOnxosa, 1954. 2. Be wa Kys memors; 
Kpuctanmbt vu Kpuctammmeatua, 1953. 
: 


| 
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TEO®HSHKA | 
B. A. KASHHCKHE 


K OCHOBAM TEOPHH PYAHHY4HOM FTPABHMETPHY 
(IT pedcmasrzeno akademuxom J. H. Wep6axosom 17 II 1956) 


B crate u3araerca TeOpuA peLYKUMHM, BCTPeUaIOMUXCA IPH NOASCMHBIX H3- | 
MepeHHAX C PpaBMTallHOHHbIM BapHomeTpoM. IIpuBogxsatca HOBbIe (OpMyVJIbl KyOa-— 
TYPbI HM YKa3bIBaloTCA IPMHIUMNMbI HX MocTpoenna. JlaetcA OUe€HKa TOUHOCTH op-— 
MYyJI HW TIOACHAIOTCA IIPHeMbI UX TaOyIHpoBaHua. C cosqaHvem PopMywJI WA yyera 
rpaBHTalMoHHoro adpekTa HepOBHOCTeH CTeHOK, KPOBJM HW MOJOUIBbI MOASeM- — 
HbIX BbIPAOOTOK 3HAYHTeIbHO PaClIMpAeTCH MOHCKOBO-pasBeouHaAd POJIb Oj- 
3eMHOrO TpaBUTAaWMOHHOrO MeTOa Ha PYAHbIX MeCTOPOKACHHAX. . 

I. YcnoBuMca ompeeATb BCAKO€ MCKPHBJeHHe CTCHOK POPHbIX BbIPAaOOTOK — 
OTHOCHTeJIbHO Mapasmuielenuneyqa, OCb U rpaHH KOTOporo COBMaawT Cc riaKOH | 
CTaHfapTHOH MapasenenMneqooOpa3sHol NOBepXHOCTbIO BbIpaOoTKH. Ha3o0pem | 
Taky!O MOBePpXHOCTb pedepeH-MapaenenuneqoM HM OOO3HaYHM ero BBICOTY | 
yepe3 2é,, a WIMpHHy uepes 2y,. Torga yKMOHCHHA CTCHOK BbIPaOOTOK OT BepTH- | 
KaJIbHbIX pane pedepeHl-Mapasmenenuneqa OyyT XapakTepH30BaTbCA KO- | 
HEYHbIMH Pa3HOCTAMH 7% — 7%, a KPOBAH HW MOMOWIBbI — pasHocTAmu & — 6. 

IIpuHaB 3a OCHOBy cy¥eTa TpaBylo CHCTeMy MIPAMOYFOJIbHbIX KOOPAMHAT U 
OPHeHTHPOBaB OCb X MapaebHO OCH petbepeHi-Napasmenenuneya, a OCb 2 
BHH3, HaMMWeM JIA 3JIEMCHTOB rpaBUTaWMOHHOTO MOA HepOBHOCTeli CTeHOK 
TOPHbIX BbIPAOOTOK UMCXOJHbIe (opMyvIEI: 


Ury = — pol ae at ie Uy. = — fall aeat | 


aoc Sta eee ca: bse oe = 


(6 eat he | 
~ 8f(x — €)? + (z —0)7] 03 

eas (x — &) (y=) Ja Sy ae 
Use = 50 \ ea omar Le oa lee | : 


Bauay Toro, ro MO_MHTerpasbHble (byHkuaa (1) He MoryT ObITb mpeg- 
CTaBJIEHbI aHaJIMTHYeCKH B CHJIy CJIOMHOM TeOMeTPpHH CTeHOK BbIpaGoTOK, 
JabHeilad 3ayaga CBOAMTCA K IpHO/IM2KeHMIO UX Tp MOMOLLM TOuMHOMa: 


cc) (5; No» C) = Doo -- so INE 4. = ein ahs 


dé dt; (1) 


(6 —& — — 
au ar ak ie S) A2tow Zt 25 —_ Co) At pn. af 


C—%) (C — 
+ c—We—u) APH Os5 | SER (CaNha) (2) 


rye mo, ® noy_pasymepaetca cuMBOsHYeCKOe o6o3HaueHHe NOJMHTerpaJIbHbIX 
(byHKuuit (1); 49 =const; 1 u A—unteppaapi M@*K]y TOUKAMH HHTepnomMpo- 
BaHuaA; —€=& +/s; C=—Cy+At; s u t—noppie nepemenupie; R (&, So) — 
OCTaTOUNbIA wWieH NomMHoma; A”™*"®,, — peolinpie pasHocTH dyHKunn O, 
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O6o03HauuM KarxKylo U3 NOMMHTerpadJIbHbIx (byHKUHH (1), CoOoTBeTCTBeHHO, 
epes FE, F, P wu Q u, 3aMeHHB ux NOmMMHOMaMH THIA (2), 1ponHTerpupyem 
O TlepeMeHHBIM S$ HW £; Nocue pa MaTeMaTuyuecKUX ONepaluli OKOHYATeJIbHO 


aHIeM (opMyVIbI kyOarTypbl JWIA BbIUHCIeHHS TpaBMTauuouHoro atppexta 


€pOBHOCTeH CTeHOK: 
® 


n n—1 
* h * * * * 
Usy = —f8—>| AES + 4 >) AB, +2 >) AE} + AE; |; 
i=1 i=1 


n—l 


. A Ye - = * * * 
Un = 3fd—> | AFo +4 Di AF 4 +2 Dj AFar + AP on |; 
7 


i=1 


n a1 
* x iE * * * * 
Uys = — fo] APo +4 Dy APoi1 +2 >) AP + AP an; 
i i=1 
I n uw—l] 
a t * * * * 
Uy = 3f6 ay AQo +4 uy AQzi-1 +2 is AQai + AQen | , 
t=], i=1 


» pasHoctu AE*, AF*, AP* vw AQ* Beraucastorca’ no dbopmysam: 
m—1 
l 


oD, = | AP + 4 DAG +2 DAG: 2 +A®amn| (2=0, 1, 2,...). (4) 


Camu xe pasHocru AZ, AF, AP u AQ Bpraucasorca MO KOOpaMHaTaM 
3JIOBbIX TOUCK: 


A® (Is, ht) = ® (Is, ht, 4) — © (Ls, ht, "). (5) 


Kak Ob! HH ObIIH MpocTs! (bopMysbl KyOaTypbl, BCe 2%*e OHH MoTpeOy1wT 
Horo BpeMeHH HM Tpyfa Ha BbIYHCeHHe UeTbIpex pefsyKuHH. TlosTomy 
eOOXOJHMO 3apaHee TaOyJIMpOBaTb NMOANHTerpadbHble dyHKUHH NO KoOopAu- 
aTaM Y3JIOBbIX TOUeCK H OOJIe4b pesyJbTAaTb! TaOyJIHpOBaHuA B TaOJIMUbI. 

II. II[pexye vem npHMeHaTb Ha MpakTuKe dopmyupl (3), culeqyeT NowyyHTS 
peacTaBseHHe O TOYHOCTH BHIUHCIeHHH PyHKUHH DM, o BeH4HHE OmKUMAeMOl 
{OrPpelHOCTH, Nopoxkmaemoh ommOKamMH U3MepeHHii KOOpAMHAaT y3JIOBbIXx 
‘OUeK H YKJIONCHHAMH MOJIMHOMOB HHTePNOJIHpOBaHHA OT paspe30B IOJ3eMHbIX 
sbIPAOOTOK. 

_Ilycerb HerouHoe u8MepeHve OpJMHAaT y3JIOBbIX TOUCK BbI3bIBaeT MOPPeLUHOCTh 
@® B pa3HOCTH NMOAMHTerpaJbHBIX GyHkuHH. Torga, ucxoqA M3 NpHnuuna 
IpIoTOHa, OWHOKa OHOH BHYTpeHHeli KBafpaTypbl (5) OWeHHMBaeTcA HO 
OpMyvie: 

dz = (2nl) dO, (6) 


ne 2n —uuco mpomexytTKos / TO HalipaBJIeHHIO OCH x. 
PacnipoctpaHaAAd 3TOT Ke IPHHIHM OWeHKH TOUHOCTH Ha KyOaTypbl, Mouy- 
uM (bopMyJly JvIa cyxKeHHA O BeNHYNHe OOWeH OMXNaeMOM MOrpewuiHocTH: 


8M = (2nl)(2mh)s®, (7) 


ye 2m — 4uc0 MpoMexkKyTKoB A MO HallpaBJIeHHIO OCH Z. 
aa tpumepa, mojoxKusB, uro 60 == 0,001 m®, Ini = 4 mM, 2mh=3 M, 
=h=0,25 Mm, 8=2,7 r/cm®, NomyuHM oxHaeMylo OWMOKy, paBHylo 
,4-.10°° CGS (1,2-10°° CGS ana rpaguenros u 3,6-10° CGS ja KpHBu3H), 
oTopad Ha npakTuke OyJeT IpeyMeHbIIeHHOH BCHJY pasHbIX 3HaKOB OLWIHOOK 
BlunceHuH (byHKuMit © HM MX B3aMMHOM, HelTpamHsauMH MpH Nofcuerax. 
@opmasbHoe paccmMoTpeHue (opMybl (7) MpMBOANT K 3aKJIOYCHHIO O 
pamoit 3aBucuMoctu morpemHoctu 6M or BenuunH 2nl u 2mh. Ho tTakaa 
AKOHOMEPHOCTh HaGwlofasacb Obl JIMIb B TOM Culyyae, ecu Obl 6M OcTaBaacb 
OCTOAHHOM BemHUMHOH. Ognako IpHpoya dyHKunH P TakoBa, 4TO IIpH BO3spa- 
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cTaHuH KOOpAuHaT 6 u C BAMAHHe OWIMOOK H3MepeHHH HeEPpOBHOCTeH CTEHOK BbI 
paOoTOK HHYTOKHO CKasbIBaeTcA Ha 6M. [loxcuerbl NOKasbIBalOT, YTO 3a NIpeye- 
amu 2nl=4 m, 2mh =3 mM BauaHHe OMMOKH OM CTAaHOBUTCA NpeHeOpexuM 
MaJIOH BeJIMYMHOH, CCIM TOJIbKO U38MepeHHe KOOPAHHAaT Y3NOBbIX TOUeK TIPO 
U3BOJHTCH C TOUHOCTHIO + 2—3 cM, a BbIUMCMeHHe pa3sHocTeH A®—c Tou 
HocTb1o 0,001. Srum Ke CBOHCTBOM MOAMHTerpaJIbHbIX (PyHKUHH OObACHAeTCA 
KpaliHe HHYTOKHOe BMAHMe ocTaTouHoro weHa R (Ep, Co). : | 

Oto KacaeTcaA BbI6opa pasMepoB MIPpAMOYFOJIbHHKOB Ce€TKH HMHTepmoJIMpo-= 
BaHHA, TO NO MOBosy sToro 3ameTuM culeqyromlee. IIpeqnom0xHM, YTO TepBoOe 
BBIVHCIeHHe MO (bopMyJlaM BHYTpeHHeH KBajy[paTypbI (4) MpOuSBOAUNOCb € 
WHTepBasiom 1, =n, a BTOpOH pa3 c HHTepBasiom J, = Nz. OOo3HauMM pe- 
3yJIbTaTb! NoOycueTa WIA MepBoro pa3a uepe3 Ry U m,, a AA BTOporo yepes 
R, HW mM, 4M Hanuwem, uro J =R,+m,=—R,+m,, rae J — MCTHHHOe 3Ha- 
yeHve rpaBuTalMoHHoro adipexta; R, u R,—COOTBeTCTBYIOWIMH pesyJIbTaT! 
BBIUHCJIeCHH C MorpewiHocthio m. Torga, ucxoqa u3 dopmyp Mlesnusabe 
B= ae NOYYUM My = oe re a= ro Ha ocHoBaHun 9Toro Cie- 
jlaeM 3aksroyeHHe, uro mpH R,—R, = 10-10% CGS, a=2, 1,=7y, =m 
omHoKa m, OyyeT OocTHraTb NopayKa 1-10°® CGS. . 

IIpakruka NlofrBepxKqaeT, TO HaMOosee pallMOHaJIbHbIMU JJIA BbIUHCJIEHHA | 
peqyKUHH pH NOSeMHBIX HM38MePpeHHAX C BapvoOMeTpoM OyfyT ABMATHCS! 
wuTepBaubl B 0,5 M. 

II]. J[1a BaraucneHHaA BIMAHHA HeEpOBHOCTeli KPOBJM MH MOMOUIBbI rOpHbN 
BbIPAaOOTOK Ob NMONyYeHb! padouve chopMysbl, cxomue c topmMysamu (3) 


nN viet 
— = Al # . * * * 
Usy = 378 sz | AKo + 4D) AKain +2 >) AKui + AKan |; 
fo | t—1 
—#* hl . = 
Uy = 378 sy | AL, +4 >) ALgi-y + 2 D) ALg: + AL gn | ; 
i= it | 
; 13 (8) 
—=% F hl * * * : * 
Uyz = — fda | AM, + 4D) AMu-1+ 2 >) AMG; + AM, | ; . 
i= a= 4 
— al : Sr 
Use = — fds | ANG +4 >) ANG +2 >) ANG: + ANon 
i=] iy 5 


IIpHuuun cocraBlenua sTux MopMy., OMeHKH TOUHOCTH, a TAaKxKe Ip HeMbl 
HX IPHMeHeHUA OMHAKOBbI C IPMeMaMH COCTaBJIEHHA MU UCCeq_OBaHHH 
(opMy.I, NpeqHasHayeHHBIX AIM yueTa rpaBHTall\MoHHoro actbpeKkTa HepoOBHo-} 
cTeH CTeHOK. Tlostomy He€T HeOOXOJMMOCTH TO_pOOHO ocTaHaBJIMBaTBCA Ha 
H3J1O%KCHHH 98TOH CTOPOHbI Borpoca. 

Herpyquo Takxxe 3amMeTuTb, uTO H Camu (PyHKIH: 


pape tN re ee ee OSG See : 
Kay (6 — x)? + (n — py)? E ae |e oa (m2 + E2)2, li — aan 


feel Ne iB RE Ss | 


3 ? Die 
io 


He OTMIMTArOTCs MO CBOeMY aHaJIMTHYeCKOMy HpescraBeHuio or dbyHEuui E ye 


Fa, Pyz, Qyz. B cuay 9Toro cranopatca OAMHAKOBbIMH (opMa HM UHCIeHHBIe 
pesyJIbTaTbl UX TaOyJMpoBaHnna. . 


Teopusnyueckuit wuctutyr 
Axayemuu nayK CCCP eer *TO56. 
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TEO@SH3HKA 


A. T. KOJIECHHKOB u B. H. BEJIAEB 


. ‘ 
O KPHCTAJIJIMSAWKH NMEPEOXJIA)KJIEHHOM BOJIbI, 
NOJBEP)KEHHOH TYPBYJIEHTHOMY MNEPEMELIMBAHHIO 


(II pedcmasaexo axademuxom B. B. Il yaeiixunsim 7 I 1956) 


CiO2KHOCTb - HCCIEQOBAHHA MpoweccoB o6pas0BaHuA BHYTPHBOAHOTO wba 
TPHpOAHbIX yCJIOBUAX 3aCcTaBJIAeT MpHOeraTb K MaOOpaTOpHbIM 9KCIepHMeH- 
aM. OODIGHBI MOJeIHPYIOWUi ABJICHHE OMbIT 3aKIO"UaeTCA B HaGMIOJeCHHH 3a 

3HHKHOBeHHeM H POCTOM KPHCTaJIJIOB BHYTPHBOJHOFO Jba*B HEOOJIbILIOM OX- 
axkJlaeMOM OObEME BO/JIbI, HOBEP2KCHHOM HHTCHCHBHOMY TypOysJIeHTHOMY Tlepe- 
emuBanuio (**). [Ipopoqumpie lapasmietbHO H3MepeHuA TeMMepaTypbl BOJbI 
OKa3bIBaloT, YTO KPHCTaJJIM3alUA HaYHHAaeTCA IIpH HEKOTOPOM, OY¥eHb He3Ha- 
MTeJIbHOM HW 3aBHCALIEM OT COBH OMbiTa, ee Mepeoxsaxyennn. Ilocme noss- 
HHA lepBbIX KPHCTAaJJIOB bla Npolecc NpoTeKkaeT JOBOJIBHO OypHO: KPHCTaJJIbI 
auHHaioT ObICTpO pacTH, OJHOBPeMeHHO C HX POCTOM HJeT BOSHHKHOBeHHE HO- 
bIX KPHCTaJIJIOB; TAKUM OOPa30M, YBeJIMYHBAIOTCA He TOJIbKO Ppa3MepbI, HO U 
ucuIO KpHcTanmoB. B xoqe npouecca KpHcTaIH3alHH HaualbHoe Nepeoxmax- 
e€HHe 3a CUeT BbIJeIAIOMLeHCA TENMJIOTHI YMeHbIMAeTCA, ACHMNTOTHYeCKH NpHOmH- 
<aiCh K HeEKOTOPOH OTpHaTebHOH TeMMepaType, olpeyemseMolH B OCHOBHOM 
HTCHCHBHOCTbIO BHEeHero TenmOoTBOAa. Korga sta TeMilepaTypa lipakTHyeckH 
OCTHPaeTCH, OMIT OOBIUHO MpeKkparyaior. 

JloBOJIbHO MHOPOUNCJICHHbIe paOoOThI C OMHCaHHeM TaKHX OMbITOB, OHaKO, HO- 
ar MOUTH HCKJNOUMTeIbHO KaveCTBCHHBIM XapakTep, a IOITOMY HEACHbIM OCTaeTCA 
OMpoc O BOSMOXHOCTH NepeHeceHHA OOHAPy2KeHHBIX 3aKOHOMEPHOCTeH B IIPH- 
omy. B HacTosmelH paOoTe cyelaHa MOMbITKa, MCHOb3yA OCHOBHbIe 9KCIepu- 
ICHTAaIbHbIe (PaKTHI, MOCTPOHTb ypaBHeHHA, OIIMCbIBalollMe XO mMpomecca 
(PUCTAINUZAIMH MepeoxaKeHHOH BOI, H MaTb MpHOMMxKeHHOe UX peLleHve. 

Ilycrb B o6neme V Bogbl, NepeoxsaxKeHHOH Jo TemMepatyppl fy, NOABAAIOTCA 
iepBble KpuctTammEl. Hayanbupie pasMepbl UX BecbMa MaJibl. 3 HaOmo,enuit 
ayia UccsIeqoBaTesel (o630p padoT cm. (*)) culeqyeT, YTO POCT y2xKe 3aMCTHO BBI- 
OCIIHX KPHCTAJJIOB MpOHCXOMMT Kak 3a CueT OOPas0BaHHA Iba Ha UX NOBepX- 
(OCTH, TAK HW 3a CUeT IIPHCOeMHEHUA K HUM MMKPOCKOMMYeCKUX KPHCTAJJIAKOB, 
\OpasylouluX BOKPyr HHX Wesoe «oOMaKo». 

VismeHenve ucla KpHCTaJIJOB NB eMHULY BPeEMeHH B pacCMaTpHBaeMoOM OOB- 
Me OyeT OMpeseATbCA PaSHOCTbIO Me?KAy CKOPOCTbIO HX BOSHHKHOBCHHA 
(<) WM CKopocTbio UX HcyesHOBeHHA Y(t) BCMeACTBHE 3aXBaTa MeJIKUX KPHCTAadJI- 


{0B KPYHHbIMH: 


dn | de =9(t) — ¥(2). oh onal 


MexaHu3M 93THX JBYX TpoteccoB He BbIACHeH. Bpipamwenue, MO yyeHHoe 
I. UH. ®penxesem (°) QA CKOPOCTH BOSHMKHOBCHHA KPHCTAJJIOB B KUAKOCTH, 
| JaHHOM cityyae He NOAXOAUT, Tak KaK OHO He yuNTbIBaeT sppeKTa HHMILMUPO- 
aHHA CYIMeCTBYIOMUMH KPHCTasIaMM NOABJICHHA MOCeLyIOulMxX. Mexyy Te, 
(PU HaGMOMAIOUUXCA B OMbITe BECbMa MAJIBIX MepeoxsMaxCHUAX HMCHHO TaKOH 
[eXAHH3M, HOBHAMMOMYy, JOUKeH UrpaTb OcHOBHYy!o posb. Ilo_TBepaxxyenue 
TOMY MOXKHO WaliTH B ONMCAHHAX OMbITOB NO KPHCTAaIMM3allMM BOAbI (HalpuMmep, 
4 6)), KoTOpble HaBOAAT Ha MBICJIb O TOM, YTO «PasMHOXAKeHHey KPUCTAIMOB Ha- 


D) 
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NOMHMHaeT WemHOH Wpouecc. Ene MeHbINMMM CBeJ@HHAMM, K COKAaJICHHIO, Mbl pac~ 
mlomlaraeM O MeXaHH3Me MIpHcoeqMHeHHA KpucTaNJIOB. Crapascb OrpaHHUHTbca 
pH HamucaHvH ypaBHeHHH MHHUMYMOM IuqoTes, OCTaBHM 9 HM ~ B HeEABHOM 
BHJe MW MOMbITAeMCA OMPeNCMNHTb YHCMIO BOSHMKAIOWUX KPHCTAaJIOB Ha OCHOBAa- 
HMM SKCIC€PHMeHTaIbHbIX JaHHbIX. Ec .KPUCTaJJIbl OUCHb MaJIbl, TO OHH Le= 
JIMKOM yBJIeKaloTcsd TYPOYJCHTHBIMM ybCallMAMM, UW TeMMOOOMeH Mey HUME 
WM BOJOH onpeyenneTcA MOJIEKYJAPHOKW TenmompoBosHoctHyo. Ilo Mepe ux pocta 
OHH MepecTaloT CJIeQOBaTb 3a NYJbCalWAMH, BCHJIy Yero BOSHHKaeT OTHOCHTEJIb- 
Had CKOpOcTbh OOTe€KAHHA KPUCTaIIOB HM TeMMOOOMeH CTaHOBMTCA TypyOuleHT- 
HbIM. B oOnlem culyyae ypaBHeHHve, ONMCHIBAaIOLee CKOPOCTh H3MCHeHHA ‘MaCCBl 
Kpuctanna M, OyqeT uMeTb BH: 


dM Chas 
T= tS +m, (2) 


rye a — KoapPpuuveHT TemmooTAayH KpucTanma; S — ero MOBepXHOCTb; Y — 
TelloTa KpHCTalM3sauuu; ¢ — TemnepaTypa BObI H m — oOOUlaA Macca KpH- 
CTaJIIMKOB, IIPHCOCAMHAIOMIMXCA B eHHHILY BpemMeHH. 

Ha60fenua NOKa3bIBaloT, YTO KPUCTaJJIbl BHYTPHBOAHOLO JIba COXpaHsAwr 
BO BCeX BOSpacTax POPMy OYeHb TOHKOFO AUCKAa. OTO MOSBOAeCT NPHHATb, YTO 
aHH3OTPONHA pocTa KpHcTaNa OMpesesseTCA MOCTOAHHBIM OTHOIIeCHHeEM ero 
BBICOTLI K payuycy 6 = A/r. 

CieqoBaTesibHO, O6beM M MOBeEPXHOCTb KpHcTama OyAyT, COOTBETCTBeEHHO, 
paBHB!: 


v= nor?, S = 2nr?(1 +8). (3) 


Ecau cpeqHee BPC€MA CaAMOCTOATEJIbHOFO CYIIeCCTBOBaHHA MHKPOCKOIMYCCKNX 
KPHCTaJJIOB AO UX IIpucoeqvHeHug” At HacTOJIbKO MaJIO, UTO TEMIMepaTypa BOJb} 
He yCieBaeT 3a STO BPCMAH 3aMCTHO H3MCHUTBCHA, TO 


=— 2 ae PS gies (4) 


Te  — FHCO MHKPOCKONMYCCKUX KPHCTAJJIOB, MPHCOeAHHAIOMIMXCA K pacry- 

IeMy KPHCTaJIy B CAMHUMy BpeMeHH; a) H Sy — cpequue 3HaYeHHA KOScdu-} 

UHeHTa TeNMOOTaYH HW NOBEPXHOCTH MHKPOCKOMMYeCKOrO KpUcTama. 
Buoca (3) u (4) B coorHomenne (2), Gyqem umeTb 


31p — = «ft. (5) 


Syecb a, = EEO fy 4 Se Ac (22) 


HEKOTOPBIM aiPeKTHBHLIE KOSdPUUNEHT TeNMOOTLAWH pacTymlero Kpueramna; 
0 — IWIOTHOCTb JIbfla. 


Tak Kak MexaHH3M TIpucoeyquHeHHaA eme He BbIACHEH, TO WIA a, IpHXo_UTcA 
AOBOJIBCTBOBATbCA SOMMMPHYCCKHMH COOTHOINeCHHAMU Tua 


“=f u, r), (6))) 
Me U — CheMHAA OTHOCHTeIbHaA CKOPOCTb KPHCTaJIa B BOe IPH ero yaveue- 
HHH TYpOyJeHTHBIMA Tysbcaunamn. 


Jia onpeyenenua uw Hanumem ypaBHenue zBMKeHHA KpueTania. OTHocH- 


TEJIbHOC ABYXKeHHE KPHCTasa OyfeT MpOvCXOAUTS TO TelicrBuem ABYX cH —H 
CHJIbI BUICYCHHA HM CHJbI CONpOTHBIeHUA: | 


d d 
mp a, (u) = = (p, — 9) F (r8u,) — 2p,nr?u?, (7) 


Me u =u, —u; WU, — CKOPOCcTh KpucTama; uy — CKOpOcTb BOLI B TOUKe, 
PAC HaXOAUTCA KPUCTAIN; p, — IWIOTHOCTh BOLI U  — KoadbunNeNT compo- 
THBJICHHA Kpucrasna. 

Hakonen, a onucanua nopeqenua TeMNepaTypbl Boel f cocTaBuM ypaB-, 
HeHHe TeMOBOrO OadlaHca paccMaTpuBaemoro O6beMma BosEI V. Komuuectno Te 
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Tila, BbIAeIAIOWerocA MPH pocTe KPHCTaJIOB, BOSHHKIIMX B MOMeHT 6 B Teue- 
Hve Oe€CKOHe4HO MaJloro MpoMexyTKa Bepemenu d9, 3a BpeMaA OT MOMeHTa HX 
BOSHHKHOBeHUA AO HeKOTOporo MOMeHTa 7, OyyeT paBHO 


dQ = 2n(1 +8) \ ar? tde’<? a0. (8) 
0 


J 


[lomHoe KoNMYeCTBO Tera, BLIZeeHHOe BCEMH KPHCTaINAaMH pu UX pocre, 
MbI TOJIyuHM, UHTerpupys (8) no 6 oT Hayama Mporecca Jo t. STo KomMYeCTBO 
Telia UAeT, C ONHOM CTOPOHHI, Ha HarpeBaHHe BOA, C Apyroli — Ha uHTerpasb- 
HIM 3a BpeMA t TeNOCOMeH Qm C OKpyxalomlel OGbem cpefoli, T. e. 


( Tv Tt 

; d 

2a (1 +8) )SP a6 \a.r34'de! = ci (fo— 1) + Om (9) 
: 0 0 7 


Tye Cy — TeMJIOCMKOCTb BOJBI. 

TakuM oOpa30M, MaTeMaTHYecKad COpMyJIHpOBKa MocTaBeHHOM s3ajaun 
TipuBea K CHCTeMe HeJIMHeEHHBIX ypaBHeHHhi (1), (5), (6), (7) u (9). TlomHoe peme- 
HHe CHCTeMbI HEBOSMOXKHO HE TOJIbKO B CHJIY MaTeMaTHYCCKUX TPyHOCTeli, HO 
W H3-3a HeABHOrO Bua ypaBHeHua (1). OfHaKo u3 5 NepeMeHHBIX N, 7, a,, UW 
M7, MOfNexaulMx ONpeseseHuIo, XO| TemMepaTypbl OblBaeT H3BECTeH B Pe3yJIb- 
aTe IIpoBeyeHHuaA 9KCHepHMeHTa. BosHuKaeT eCTeECTBEHHBIM BOTIPOC, HeIb3A JH, 
UChOJIb3ya ypaBHeuna (5), (6), (7) u (9) wcaKkTuyeckuli xo TemnepaTypbi BODHI, 
acCUHTaTb YHCIO N(t) KPHCTaOB, OOpas0BaBluHXCcA K JNOOOMy MOMEeHTY +. 
WKe IIPHBOAMTCA MpHOMHKeHHbIM MeTOA pacueta n(t) nO xopy L(t). 

Haunem c pemleHua ypaBHenusa (7). Tak Kak 9KCIMepHMeHTaJIbHOe COOTHOIIe- 
Hue (6) He MOXKeT MpeTeHAOBATb Ha OOJIbITYIO TOUHOCTL, TO OrTpaHHYHMCA OLLeH- 
KOH NOpAyKa BeMHUMHEI uw, JaBaeMoro ypaBHeHHeM (7). 

PaccmaTpuBaa XapakTepHyto JIA KPHCTadua MeKOMAaCIUTaOuyto TypOyJeHT- 
1OCTbh, OOalalollly!o CBOHCTBaMH JIOKaMbHOM M30TPOMHH, Mbl OrpaHHyHBaeMca 
PaBHHTeIbHO HeOOJbINHMU TepHoaMu MyJibCalWi, TO MOSBOIAe€T IPHHATD 

KavecTBe HepBOro MpHOMwKeHHUA, YTO H3MeCHEHHE CKOPOCTH ABYXKeHUA KPH- 
cTala NpOucxo_UT ObIcTpee H3MeHEHHA ero MACCEI, H peHeOpeyb NocseqHUM. 
VismeneHue cpequeli CKOpOCTH YaCTHIbI KUAKOCTH W 3a BPeMA t, Ha OCHOBa- 

WH TeOpHH JOKabHOH u380TpoNMUu, paspadoraHHol A. H. Kosmoropopnim u 
A. M. O6yxoBbIM, MoxHO TpecTaBuTb B Bue 


“= V —. (10) 


TIuccunauuio 3Hepruu ¢ OyeM CUMTATb NOCTOAHHOM, MPHHUMAaA BMKeHNe ycTa- 


4OBMBINMMCA. . 
Ucnomb3ya 9ToO BbIpaxkeHue, HanHuleM ypaBHenue (7) Aa ompezenenus [T0- 


aKa u: 


p= =(1—9) V oa 2 ae (11) 
PemeHve  3TOrO ypaBHeHHA UpH t= m= [IS] p'lss—'ls yMeeT 
P17 (Pr — @) 
MaKCHMYM, 3HaveHMe KOTOporo paBHO 
ne [( Ttrdse ) alse eel F Ttrde (12) 
ANT 01 201 V/ tm ANT 01 


Iry BeIMYHHY Mbl IIpHMeM B KayecTBe TopAKa JIA OWeCHKM CKOPOCTH U. 
Tloycrapiasn Haiijennprit nopayoK u B (6), a pesymbtar B (5), B uTOre 
JHTerpalluH mocueyuero oT 6 yo 7, Haljem 
2 
ao \ HEE. (13) 
3ye JO 
4* SoH 


—T 


Bpipaxeunne (13), rye 
B ) 
pe ar, ge =| ede’, 
: 6 0 
\ | 
MOKasbiBaeT, YTO 7, a CJIEOBATEIbHO, H &, ABJIAIOTCA PYHKUMAMM OT pasHOcrH 
é—é. Ilepexoqa B ypaBHeHuu (9) K NepeMeHHbIM Busa &, OyeM HMeTb: 


E 
2n(L+a\KE-')9E)E, =o —-O}+O°@, (a 
0 


q 


me KE—8)= | a.) @)d?, 9G) = dn/de,. 


0 } 
Tak Kak Apo MomyyeHHOrO ypaBHeHHA 3aBHCHT OT pa3HOCTH apryMeHTOB 


TO pu sagqanuu ¢(t) 3agqaya 06 ompeyenenun n(t) pemlaeTcH B ABHOM Buje 

IIpupeyem mpumep Takoro pacueta. Heooxogu 

: ee MbIe CBECHUA WIA ONpefqemeHHa a, u xo t(t) MB 

Oo 8 1b 20 200th yzqnm, c mo6esnoro cormacusa JI. H. BuOuKona, 

f B ero pa6otni (?). Ha ocHoBaHHu 9KCHePpHMeHTAaJIbHbM 

jqaHuHpix JI. H. BuOuKkopa 0 JIMHEHHOM CKOPOCTH po 

h CTa KpHCTala BbIpaxkeHve WIA a, B IPHMeHeHHM 

w Gd paccMaTpHBaeMoMy CJIy¥alo TIpHOWKeHHO MOx«Ke 
ObITb 3almMcaHo B Buse 


Pe =, o,, = 287? (2, 74047 4+ 0,32). (151 
Vr : 
Puc. 4 TlomyyeHHoe HM W3MeHeHve TeMMepaTypbl B Mp 


lecce KPHCTanIM3alMu MmpuBeyeHo Ha pue. 1. | 

Tax kak JJ. H. BuOuxos Bes onbiTbl NO KpucTamusaluN Bcocyyze Jbroapal 

TO [JIA HeEOObIUMX IPOMeEXYTKOB BpeMeHH (oT TOuKH A yo Bua puc. 1) B vpaBi 
HeHuu (14) MomxHO nomoKUTD Q7,(&) = 0. 
Ypapuenne (14) nocme moycTaHoBKH B Hero (15), ucnomb3ya mpu 3Tom (12 

WU JaHHble Oo xoje TemmepatypH ¢(t) or TouKuH A Jo Bu o nopayKe Benue 
MaKCHMaJIbHOro JMaMeTpa KPpHCTasia B KOH OMbITa, MbI pellianu rpaduyeck 
Kak loKa3aJIM BbIYMCJICHHA, K MOM€HTY BP€MCHH, COOTBETCTBYIONIeMy Ha rp 
duke Touxe B, wucno oOpas0BaBlIMXCA KPHCTaIOB C pakuycaMH JMCKOB O 
0,025 yo 0,25 cm octTuraeT NopayKa 5,0 B 1 cm’. Haliqennaa KOHWeHTpalua Kp 
CTaJIOB NO NOPAAKY BeIHUMHI COBMaaeT c HaOsO,aBuelica Ha onprTe ((}) 
cTp. 09). 


Mockosckui rocyapcTBeHHbIn YHHBepcHTeT Tlocrynu10 
um. M. B. JlomoHocoBa 4 1 1956 


UMTMPOBAHHASA JIMTEPATYPA 
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BHOPH3HKA 


Akayemux E. H. MABJIOBCKHH u HU. K. TEPABCK Hi 


JEMCTBHE MOHM)KEHHOrO ATMOC®EPHOrO JIABJIEHHA 
WM HEKOTOPbIX TA30B HA .KJIEWWEH 
ORNITHODORUS PAPILLIPES BIR. 


OTOPbIe MOMEIMLAIHCh B CTCKIAHHBI€ KaMepbI C JBYMA OTBOJHbIMU TpyOkamu 
> Kpauom (cm. puc. | 5). Uepes kamepsi mpo- 

ycKaJIuCb B TeyeHve 10—15 Mun. kucopog, 
30N0po, as0T, yrueKucubIli ras Hu cepoBojo- A 6 
Ol HM HaOsmOJamocb Ux JelicTBue Ha Klee 

TeveHHe HECKOJIbKHX Heflemb. JA OMbITOB Cc I 
IOHW2KEHHBIM aTMOC(ePHHIM aBJIeHveM MIpu- 

CHAJIHCb CTCKJIAHHbIE KaMepbl C OHOL 
ITBOAHOU TpyOKoH (puc. 1 A) c Kpanom, u3 Ko- 
COPbIX BbIKAUHBaJICA BOSAYX MaCJIAHbIM Ha- 
SOCOM. 

1 jJlLevcTBHwe Ha KAeme kh ro- 
HKeCHHOTO aTMOocgdepuoro 
aBmeuu as. B Kamepbi c ofNO OTBOAHOM 
pyOkoH mometjanocb no 10—18 xuaemeli 
CaMUOB HW CaMOK), H3 KaMep BbIKauHBaJIcA 
B03yX JO JOCTHKeHHA BO3MO2XKHO MHHUMAJIb- 
oro ocTaTouHoro yaBsenua (oT 0,01 go I 
100 mm prt. cr.), a 3aTeéM B KaMepbI Yepes 
pasHoe BPeMA BITYCKaJICA BO3AyX H HaGwropa- 
MOCb NOBefeHHe Kelle AO HM noce BIycKa 
mee oD REMepel. Puc. 1. A — cTeKnsHHOe BMeCTHIH- 
imp Kamepe No 1, Kyya@, ObWIO MOMEleHO me ana ompiros ¢ BEKatwRanveM 'B03- 
18 KmeujeH, MOUTH MOMHOCTHIO ObIM BbIKaYaH jzyxa; B — TO xe JA OMbITOB B atT- 
BOSJ{yX (OCTaTOUHOe jaBJIeHHe COCTaBJIAWIO Moctepe pasJIHuHbIX Ta3s0B 
0,01 Mm pT. cT.); KuelH B NepBble Ke MHHYTHI 
ONbITa MOTePAMH MOABY2KHOCTb MW HHKAaK He pearMpoBadH Ha 9HEPrHyHoOe BCTPA- 
XHMBaHHe WH MOsorpeBaHve y avlekTpHueckoH slamnouKkH. Uepes 8 ac. B 
KaMepy BIyUeH BO3AyxX, CTEeHKH KaMepbI IPH 3TOM 3anoTenu. Bce ksemny B 
9TOT MOMeHT OBIJIH HENOABHXKHbI HW TOUbKO cnycTa 6—7 vac. Haya IposB- 
JIATb HEKOTOPyiO aKTHBHOCTH; | Kmeny morHO. Ha 20 yenb ompita Bce Kell 
norHowu. 

B qpyroMm cuyuae B 3 KaMepax BO3][yX Obl BbIKAYAH JO JOCTHXKeHHA OCTAa- 
TOUHOTO JaBseHia B 8 MM pT. cT.. Kaeliv Mp 9TOM OKa3bIBaJINCb HECKOJIbKO 
BO3Oy2KJCHHbIMH (OXHBJICHHO MO3ai0OT 110 CTeHKaM KaMepbi); 3aTeM OHM Baja 
B OObIGHOe OleTeHeNOe COCTOAHHEe HW HAYMHAJIM WeBEMHTbCA TOJIbKO IIpH OTorpe- 
BaHHH KaMepbl y 9JIeEKTPHYeCKOM JaMMOUKH WIM Ip 9HeprH4yHOM BCTPAXHBa- 
Huu. B KaMepbl MooYepeqHO BIyCKasICcA BO3yX Ha 2,5 u 7 AHMOUDITA. B nep- 
BOM cylyuae 43 10 NOJOMbITHBIX Kelme 9 BANK (IpHOOpesH MOLBH2KHOCTH) 
4 1 Knew, noru6 Ha 12 JeHb Tocse BUycKa BO3yyxa. Bo BTopoM cayyae 5 kuemer 
BbDKHIH u5 norvO6au Ha 17 7eHb onbita. B TpeTbe Kamepe Bce 10 kuslemler 
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norvOmv, mpHuem 4 43 HHX ObINIH MepTBbIMH yXe B eHb BIyCKka BO3]yXxXa B 
Kamepy (7 JleHb ombiTa); ocTampHble KNeuyH morHOmm 8—I10 quen cnycrs. 

Bee ocrapuieca B XHBBIX B 9TOM OMBbITe KJellH B NepBble 5—10 que Mocue 
BILYCKa B KaMepbi BO3AyXa OCTABAIMCb HENO[BYXKHBIMH, MHOrHe M3 HUX JIer%Ka-— 
JIM Ha CIMHe CO*CKPIOYCHHBIMH HOFaMH, UW TOJIbKO MOCTeMeHHO MOABHKHOCTh 
UX BOCCTAHaBIHBaack, XOTAH KOHeEYHOCTH paCIIpaBHTb MOMHOCTbIO OHH He 
mormu. Iloru6mue Kell mpHoOperanH KpacHOBaTbI OTTeHOK; OYeBHAHO, 
3ylecb HMesla MecTo quddy3suA cosepxXUMoro KMUIEWHHKa B MOJIOCTb Tesla, Tak 
Kak BCe BHYTpeHHHe opraHbl HM TeMomuMa y TaKHX Kelle OKa3biBa- 
JIHCb OKpallleHHbIMHM B KpaCHOBaTbIM WBeT. 

AnaNOrvuHble ONbITHI ObIIH MOCTaBJIEHbI C OCTATOUHbIM JaBseHvem B 20 
uv 100 mm pr. cr. B o60mx cmyyaax KulelH B HepBble 5—6 quel coxpaHsaM 
TIOJBHXKHOCTD H Jake OblIM HeCKOJIbKO OMKUNBHEHHEe, YeM OODINHO. BakyyM 
€ OCTATOUHBIM JaBsIeHHeM B 20 MM PT. CT. KJellM MepeHOcAT B TeyeHve 3 Hen 
6e3 BUUMBIX H3MeHeHHL (BCe Kel BbIKHBaJIH); MpeOblBaHve KuleleH B STUX 
yCJIOBHAX B TeyeHve 6 AHEM MPHBOAHT K yacTMYHOK rHOenu Ux (oKom0 10%), 
a lipeOpipanue B TeyeHve 12 qHeli — K ruOemH NpuMepHo 40% KaemjeH. Ilonu- 
2KeHHe aTMocdepHoro JaBseHua WO 100 MM pT. CT. Kel MepeHOCAT B TeyeHHe 
20—24 Hew 6e€3 BCAKUX MOCIeLCTBUM. 

Bee 8TH HaOsIOeHHA TOBOPAT O 3HAUMTeJIbHOM CTOMKOCTH KwelWeH K HeO- 
cTaTKy BO3kyxa UH OObACHAIOT, TO“VeMY MPH OWTyKaTypHBaHwH caMaH- 
HbIX WIM KAMeHHbIX CTeH KsleuH Ornithodorus papillipes u O. lahorensis moryrt | 
O Tosa COXpaHATbCA X2KMBbIMM MON cmOeM BbICOXero seca (?). 

2.fqeucTBue Ha KaAemeuH KuUcAOpoga. Uepes KamepH 
¢€ JBYMA OTBOJHbIMH TpyOKaMH polyckasicA KUCNOpOA (M43 KHcMOpoAHOro bar- 
yioHa) B TeyeHve 15 muH. B nepsnre 30—40 MuH. KsIeLIH ABHO BO3O0yXK]eHBI: 
OHH OKUBJICHHO TOM3aIOT MO KaMepe, a 3aTeM BayaloT B CBOe OObIYHOe NOJY- 
oleneHesoe COCTOAHHEe, H3 KOTOPOrO MO2KHO BbIBeECTH HX OTOrpeBaHHeM KaMe- 
pbl y JaMMOUKH WIM BCTpaAxXHBaHHeM..B nocseqyroulue 2—25 HEH cocTOAHHe 
KJIelleH OCTaeTCA O€3 BHJ[UMbIX H3MeCHEHHH, HO B JlaJIbHeMINeM Ke HaYHMHaIOT 
rHOHYTb, CCIM He JaTb UM CBeKeH NOPUMM KUCNOpoAa UH BOsAyxa. HyxHO 
omaraTb, YTO STH CPOKH BeECbMa OPHeHTHPOBOUHBI HW 3aBHCAT OT OObEMa KaMepbI 
HW .UMCa MOMeWLeCHHBIX B Hel KJlellei (B HalIMX ONbITaX OOBEM KaMepbI BMecTe 
C OTBOAHBIMH TpyOKaMu paBHsasich 30 cM? MH B KaxKAOM KaMepe cojepKa- 
nocb no 10 knemel). [Ipu gaye cBexel TopiHH Boszyxa Ha 18 ,eHb onbiTa BCce 
KJICULH OCTaJIMCb B XMBHIX, a IPH Jaye Bosyxa Ha 23 u 2B eHub ONbITa NOrHONO 
B OOOHX cayuaax no 4 Kena u3 10. IIpu jaye Boszyxa Ha 35 eHb ONbITAa TOMDKO 
2 KNella ocTasIucb B KUBbIX WH 8 norH6sno. 

Tlopropuble OMbITb! C KHCJIOPpOAOM Jamu OnuskHe pesybTATHI. 

3. TeicTBue Ha Kaemeh BoZOopoga. Tas nponycKkancea 
yepes KaMepbl B TeyeHHe 15 MMH. 43 almapata Kuna. Cnauana ra3 He OKa3bi- 
BaJl 3AMeTHOPO BAMAHHA Ha KJlelleH, HO 3aTeM KJICNIM TepAH MOBUKHOCTS 
wv Ha 4—5 jlenb ruOuu. [Ip Buycke B KamMepy Bosqyxa yepes 24 uaca Bce KEIM 
BbDKHJIH; pW BiycKe Bo3sqyxa yepes 48 vac. HaOmofanach “vacTHuHad ru6enb 
KilemleH (B [BYX CepHAX OMNbITOB NOrHOs10 B HepB pas 6 HM BO BTOpoOli pas Bce 
10 kmemjen), a upH BIIyCKe BOSqyxa Ha 3 Jeb OMbITa BCe KMeIH NorHOnH (us 
20 MOMOMBITHBIX KleMleH B ABYX KaMepaX BbIKHJ TOMbKO OH). 

4,.]leucTBue Ha KaemehH aszora. Asor Opanca us 6annona 
(comepxkan 1,5—2% Kucnopoga). [a3 mponycKanca uepes KaMepbl B TeyeHHe 
15 MHH., IPHYeM B MepBble YaCbI H AHH He OKASbIBaJI 3AMeTHOFO BIMAHUA Ha 
KJIeIeH: OHH COXPaHAJIM AKTHBHOCTb B TedeHHe 5—7 quell, a B OHOM OMbITe 
qaxe yo 14 quent. B qanbHeiimem Oe3 JocTyna KucMOpoga Knee ru6mH Ha 15— 
20 qenb onbita. [Ip pnycke B KaMepy Bosqyxa Ha 7 [leHb oMbiTa BCe KIC BHI 
*KUBAI; PH BITYCKe BO3yxa Ha 14 JeHb B OMHOM cuyyae BCe KNeNIM BEDKMIH, 
B [pyrom morv6o 2 Klella; IpH BUycKe BosAyxa Ha 16 FeHb BELKHIIO 6 HU MOrHé- 
Jo 4 Kea. 

do. JeucTBue Ha Kaemeh yraekucunoro raga. Tag 
ANA onbita AoObiBasicA B anmapate Kuna. B nepseie *xe MMHYTHI lipeObipaHua 
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B aTMocdepe yrI€KHCJIO‘O raza KJIeWIu Te€pAIH MOWBUXHOCTh UH HE pearupoBau 
HH Ha KakuHe pa3yqpaxeHua. B takom COCTOAHHM OHH HaxOj\WJIucb B TeuveHue 


'BOsayxa yepes 24 yaca no- 
rHOl0 6 W BbRKHNO 4 Kea; 
TIpH BIycke BO3qyxa uepes 
48 uac. moru6n0 9 4 BEDKHA 
1 xnemy. IIpu snycKe Bosyy- 
Xa Ha 3 JleHb oOMbiTa u 1103- 
2Ke Bce KuJIellH noru6aann. 

m 6 JleictTBue Ha 
KnNemew cepoBOogo- 
Tas jo6plBaca B 
imapate Kuna uw mnpomy- 
CKaJICH uepe3 KaMepbI B Te- 
yeHHe 10 mun. Yxe wa 30 
ceKyHe Kelly o6e31BuxKH- 


'BCelO BPeMeHH IpeObipanuad UX B aTMOchepe rasa BIVIOTh JO rHOenH, KoTOpas 

sHacTylaeT Ha 3 eHb onpita. IIpn pnycke B KaMepy Bo3sfyxa uepes 4 yaca 

HaOloqaacb YacTHUHaA THGenb Keel (norH610 2 Knema u3 10); npu BrycKe 
@ 


Laon aed 


rn ee eee 
OKCNO3HUHA TOKCHU. TelicTBuA 
rasa WH NOHWKeH. aTM. 
“asu.* 


Cpoxu 
rHoewH 
Klemel, 
THA 
OT Havana 
OmbITa 


hee eee 


YcNoBuA ONbITA 
MHHHM. MaKCHM. 


Baxyym 
(OcTaTOUH. .aBw. 


8 MM pt. ct.) | 40—48 yac. 7 WHet 4—17 
Bogopoz . . .|380—40 , 3 WHA 4—5 
Asot. . ...| 7—10 ane | 46—20 ane] 20—25 
Yraekucipi ras | 3—4 uaca 2—3 [HA 4—10 
Ceposogopon .| 8—10 mun. |42—15 mun. 1—2 


Bauch HU JIeKaNH C_ BBI- 
IIPAMJIGCHHBIMH KOHeCUHOCTSH- 
MH, He OTBeuaad axe Ha’ca- 
Moe sHeprHuHoe MexaHHuec- 
koe pasqpaxenve. Kak mo- 
‘Ka3zal jlaibHelitiHe HaOmofeHua octaTtounHo 10—12-munHyTHoro mpe6niBa- 
HHA Kslellei B aTMOcdepe cepoBogopoya, 4TOObI OHH NorHOaH. XUTHH u 
BHYTpeHHHe OpraHbl y TaKHX KJeleH MpnoOpetanu 3eNeHOBaTyIO OKpacKy 
{ocoOeHHO TpaxenH), Woro ocTaBasicd 3anax ra3a. B oqHy M43 KaMep, mpo- 
CTOABLIYIO 3 JHA OTKPbITOH, HO He MPOMbITy!O Mocse Mpeybiywero onpita, 
‘ObIJIH TIOMeIICHbI KellH; mocsie 2-agacoBoro NpeObiBaHHA B KaMepe Bce KJelLu 
NOrHOH (B KaMepe COXpaHAJICA JOBOJIbHO CHJIbHbIM 3alax cepoBoyoposa). 

IIpupeyeHuple BbIIie JaHHble lpeycraBsenbl B Tad. |. 

Ilom wu BospacT He OKa3bIBalOT 3aMCTHOTO BJIMAHHA Ha BbIHOCIMBOCTb KJle- 
Me m0 OTHOMIeHHIO K pasIHUHbIM ra3saM. HanuTaBuiuecad KJIeWH HECKOAbKO 
ycTOHuMBee K TOKCHYeECKOMY JIeHCTBHIO ra30B, HO HW OHH FHOHYT, TOKO B Oomee 
‘TO3HHe CpOKH, 4YeM TOJIOMHbIe* KCL. 


* 3a MHHHMAJIbHYIO SKCMOSHIMIO MpHHNMaeTcs mpo- 
AOUKHUTCIBHOCTh JeHCTBHA rasa, MpH KOTOpOl Bce Kse- 
ULH BbKHBaloT, a 3a MAKCHMaJIbHyIO—NpH KOTOpOM Bce 
rHOHyT. 


Ilocrynuso 


= akaJleMuA 
BoenHO-MequUHHCKAaA Kaji 19 VI 1956 


um. C. M. Kuposa 


WMTUPOBAHHAA JIMTEPATYPA 
| 1E. H. Tlapaospcexku it, Kaemeson sospparuniit tu B Mpaue, B KHure: QuuJemuon0ro- 


-mapasnTomornueckue skcnequunn B pane u napasnTosoruueckue ucceqoBanua, H3q. AH CCCP, 
M., 1948. 2 E. ®. Cocnuna, 3000. xypu., 28, Ne 4 (1949). 
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Hoxnayn Akayemun nayr CCCP 
J 1956. Tom 109, Ni 6 


, 


XHMHA 


Yaen-Koppecnonzent AH CCCP H. M. AJIMMAPHH u H. M. PHBAJO 


~IKCTPAKUHA KYM®EPOHATOB HHOBHA, .TAHTAJIA HW THTAHA 


OnyO.1MKOBaHO 3HadHTebHOe YHCO paboT, MOCBSILCHHBIX SKCTPaKUHH pa3s- 
HYHBIMH OpraHHdeCKHMH PpaCTBOPHTeAMH KyndepoHaToB meramop (! 4). 
I3 STHX PpaOOT MOX*KHO CJeaTb BbIBO, UTO GOMbIIHHCTBO KyldepOHaTOB 9KCTpa- 
MpyeTcs M3 KMCJbIX pactBopos. JlaHHple 06 akKcTpakiMH Kymdepouaros U3 ca60 
MCJbIX HW HeEHTPasIbHbIX PaCTBOPOB MOUTH OTCYTCTBYIT. 

: O65 skcTpakiHH MasbIX KONMYeCTB Kyndeponata HuOOMA HMeeTcA paboTa 
\. B. Tpouuxoro (°). Ho Bonpocy 06 skcrpakijuu Kymdeponata TaHtTasa B JIH- 
€paType aHHbIx HeT. 

Hamu Opvia mocTapsena 3ajjaya NOApoOOHO ucculeqoBaTb SKCTPakUHIO Kyme- 
OHATOB HHOOMA UM TaHTasa C UeJIbIO BbINCHEHHA BOSMOXKHOCTH OTIeNeHHA UX 
iT THTaHa. 

OkcTpakUuA KyNmepouwata nuobus. Jina usyyenus 
KCTpakUHi kyndepouata HHOOUA OblIH HCCeEOBaHbI pacTBOPbI MUpocysbiparHblx 
(1aBOB NATHOKHCH HHOOMA B 2% UlaBeJIeEBOKHCJIOM, BHHHOKHCJIOM H JIMMOHHO- 
{HCJIOM AMMOHHH, a TakKKe B COJAHOM HW CepHoH KuCOoTax. KoHlenTpalua 
Nb,O; coctapiana 0,6—0,9 mr/Mi. SkcrparupoBanve mpousBo_usMOcb caeqyto- 
uM oOpasom. K 5 Mai uccalexyemoro pactBopa npusmuBanu 3 Ma 6% BogHoro pac- 
Bopa Kylidepoua, NOAKUCAAIH COMAHOH KUCHOTON JO Tpe6yemo KUCJIOTHOCTH 
BCTpAXHBaIM 3—5 MMH. C OpraHHyecKHM pacrBopuTesem. JIia nomyyeHua 
{PaBHMMbIX Pe3yJIbTATOB SKCTpakUMIo MpoBoyuan 2 Ma pacTBopuTess. 
OOsbem BoAHOH casbI coctaBaat 13,5 ma (5 Ma uccmeqyemoro pacTBopa-+ 
+ HCl yaa nowysenusa coorpercrpyroleli KucoTHOCTH). B KayecTBe pacTBopH- 
resleH IIPHMeHAJIH pA OpranHMuyeckuX coeMHeHUH: xOpodopM, uyeTHIpexxs0- 
MMCTHIN yrviepOA, AHITHNOBLIN SPUup, STUMAalleTAaT, CIMPTbI: H-OyTHJIOBbI, H30- 
JYTHJIOBLIN, W30-aMHJIOBbIH, W30-MaCJIAHbI aJIbylerHy, N-rellTaH, Q-KCHION, 
JeH30I. OMbITI MOKAa3aJIH, YTO BCe 3TH PACTBOPHTeJIN, KaK V CJIeAOBAIIO ORKUMATD, 
i@ OJMHAKOBO SKCTParupyiwoT KyNnepouaT HHOONA. CreneHb 9KCTPaKIHH B CHJIb- 
JOH CTeNeHH 3aBMCHT OT IIPHpObl pacTBOPHTesA HW KUCOTHOCTH pacTBopa. 

Ha puc. | npuBeyeubl pesysIbTaTbI ONHOKpaTHOH S9KCTpakUMH Kyndepouata 
IHMOOUA M3 pacTBOpoOB, cojepxKamux 2% BHHHOKUCIbIM aMMOHHH, B 3ABHCHMOCTH 
)T KMCNOTHOCTH pacTBopa, PpAAOM OpraHuyeckux pacTBopuTeneh. M3 pucyHKa 
3H1HO, YTO XJIOpOdopM, STHJaleTaT, THITHIOBLIN S*—UpP HW VW30-MaCJIAHbIW aJIb- 
Jeruy, ABIAIOTCA JIYUIIMMH pacTBOpuTenAMU JIA Kyndeponata HuoOuA. Tlon- 
HOTY SKCTPaKIMH OMpesenamH MpH NoMonlM paqwoaxTuBHoro Nb®?. 

B Apyrux ycuOBuAx (pacTBOpbl, coOfepxKallHe WlaBeIeBOKHCJIbIN, JIMMOHHO- 
KUCJIbI AMMOHHH, CePHOKHCIbIe H COMAHOKUCIBIC PacTBOPbI) KyldepoHaT HHO- 
SMA TaKXKe XOPOMWO IKCTPAarMpyeTCA -BbIMICYNOMAHYTLIMH OPTraHHyecKMMH pac- 
TBOPHTeAMH.} ss = 9 

IIpucyrcrsue nMocropoHHHXx HOHOB (meouHBIe MeTapt, NHi, NOs, SO 4), 
MOBbIMeHHe TemmepaTypbl Zo 25—30° He OKasbIBaIOT 3aMeTHOTO BJIMAHHA Ha 
STeneHb SKCTpPaKUUMH. 

Ilpopegenuble B aHasOrHUHbIX YCNOBUAX OMBITHI NOKasasu, YTO Kyldepouat 
TantTasla TakiKe XOPOUIO H3BIeKaeTCA OPraHHYeCKMMH PaCTBOPUTeMAMH H3 KUC- 
WbIX pacTBopoB. THTaH, 10 MHTepaTypHbIM WaHHEmM (*, *) M NO HalliMM uccmeNo- 
BaHHAM, OOpa3yeT B KHCOH cpese C KyMepoOHOM coesMHeHHe, PacTBOPHMoe 
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B OpraHMyeckux pacTBopuTeiax. Ilostomy pasfeJHT 
9KCTpakUMH KyMepoHaTOB U3, KMCJIbIX : 

Ilpexcrapnano MHTepec BbIACHHTb BO3MOXHOCTb SKCTPakUMH KyucbepoHaros) 
HHMOOMA, TAHTala MU THTaHa M3 CaOO KHCJIbIX, HEMTPaJIbHbIX Ui cu1aOO Uke OWHBIX 
pacTBOpos. ee | 

IKcTpakuug KyNhepouwaTos HHOOUA, TAHTANA Be 
THTaHa H3 Cua60 KHUCABX, HEHXHTPAAbHEIX H cma or 


menounnx pactsopos. A, T. Ilununenko (°) paspaOoTaI MeTOX 0 . 
jleneHHA THTaHa OT HHOOMA M TaHTaa, OCaK 
yaa THTaH Ip pH >7 KynepoHoOM U3 BUHHO 
KHCJIbIX PaCTBOPOB, H 3THM CaMbIM MOATBepAMM 
oOpasoBaHve Kyldeponata THTaHa IPM Bbr 


cokux 3HayeHuax pH. 


Yo 


Shempahyua 
3 


SACmpan yuan 


‘SS 
g 


S 


VRE eee ee ae a 


Puc. 4 Puce. 2 


Puc. 1. 3aBucuMOcTb 9KCTpaKIMH HHOOUA HS pacTBOpoOB, cOmepxKaMlHxX 2% BHHHOKHCJIBIM aMMO= 
HHH, OT KOHUeNTpaluu cOMAHOK KucOTHI. J — xmopopopm; // — amusanerat; J/J — AuaTHN0 
Bp abup; 1V — u30-macnAHblli anbyerut; V — 6ensanbgerug; VJ — yeTbIpexxsOpHcTbi yT- 

nepoa; V/J — ywuknorekcaHoH 


Puc. 2. 3aBucuMOocTb SKCTPaKIMH H30-aMUJIOBLIM CIHpTOM KyndepOnaToB HHOOuA (/), TaHTasa} 
(JJ) uw turana (//) or pH 


Hamu u3yyena skcrpakuusa Kyndeponata Nb, Ta u Ti B unTepBase pH of! 
‘0 yo 8. OnbiTbl MoKa3aiH, ITO HaHOomee NMOAXOAAMWUM PaCTBOPHTeJIeEM B STHX} 
yCJIOBHAX ABJIACTCA U30-AMMJIOBbIM CIUPT; XJOpodopM TakxKe XOpolwlo A3BJe- 
KaeT KymepoHaTbl, HO OObeEM ero HeEOOXOAHMO YBeJIHYMBATb BABOe. ; 

QKCTPaKUHA BOSMOXKHA TOJIbKO H3 PacTBOpOB, cosepxKamux 2—3% BHHHO- 
KMCJIbIMd aMMOHUH. IIpu npuMeHeHHH WlaBeJIeBOKHCJIbIX HM JIMMOHHOKHCJIbIX 
PaCTBOPOR IIPOBOAHTb 9KCTPaKIUMIO HEBOSMOXKHO, Tak KaK OOpasyloTcA He pac- 
TBOPAIOMHeCA B OPraHHYeCKHX PaCTBOPHTeIAX OCATKH HW pasfemeHue cas mpo- 
UCXOJMT OYCHb Me]VICHHO. 

QKcTpakWHA MpOusBoANNach ciefqyrouluM oOpasom. K 3—d ma pacTBopa 
(kxoHueHTpanua 0,7—0,8 mr/Mia okuceH), MOMeNleHHOTO B JeJIMTeIbHY!IO BO- 
POHKY, MpPHIMBaIw paBHbId OObeM H30-aMHNOBOrO cnupta, 0,5—0,8 Mul 
4% BofHoro pacTBopa kyndepoua H BCTpAXUuBasIH 2—3 MUH.; OTIeIMB opraHnye: | 
cKy}o cda3y, onpefes As MpOWeHT skcTpakuHu Nb u Ta no yAesbHOH AaKTHBHOCTH 
pacTBopa, a TuTaHa — KOJOpMMeTpuyecku (noce yaieHua pacTBOpHTeA) 
m0 peakunu c H,O,. PesypTaTbl ONbITOB NpHBeeHbI Ha pc. 2, 43 KOTOpOTO 
BUHO, YTO 9KCTPaKUMA KyNdeponaTow HHOOUA, TAaHTama U THTAaHa MPOHCXOMMT 
B Pa3JIMGHOU CTeMeHH B 3ABHCHMOCTH OT BesHUMHbI PH. Oro pasmuyHe NOMOKeHO 
HaMU B OCHOBY 9KCTPaKIMOHHOPO MeTOJa OTACICHUA THTAHA OT HHOOHA UH TaHTasa. 


4138 


OTaenente Purana voronvobuA on TaHTagaa. IIpu 


ible H He BCera MpHBOAAT K yOB- 
€TBOPHTEJIbHBIM pe3yJIbTaTaM. TaOauna 
Mbt noxpo6Ho u3y4nMH BO3sMOx- 


OrTyenenve THTaHa OT HHOOHA HU TaHTama 
OCTb OTJIGJIGHHA THTaHa MeTOJIOM 


“KCTPaKIluy KyndepouatTos W30-aMH- BsaTo, mr OKeTparupoBano, % 
OBbIM CII = Nb,O,+Ta.0; 
cmupTomM upu pH 5 u nosy NboOyt| eet TaOs Nb,0,-f 
HIM YOBJICETBOPHTeJIbHbIC Pe3YJIb- -+Ta,0,} Tie » : FOe "T4305 
ATHI. 
/ Orgemenue THTaHa MPOHSBOAHIH 1,26 1,28 4:4 100 0 
(3 pacTBopos, cofeprxamux Nb,O; + — 189 | 1799 424 100 0 
F Ta,O; HM THTaH B pasmMUHBIX co- 3,70 | 0,36 10:4 100 0 
THOWeHHAX. CMecb OKHCIOB (B CyM- Cre nies on : t ae 

3, ; : 
re 0,6—1,2 mr/ma) cnnapnsan c 10°5 | 0504 | 1000: 4 100 0 
}—10-KpaTHDIM KosM4eCTBOM nHpo- 0 35s1e 3.5 AG 100 0 
ysphata Kailua, WlaB pactBopanmu 0,01 | 1,0 1: 100 100 0 
»2% pacTBope BUHHOKUCHOrO ammo- . 9,001! 5,0 £5000 | 100 : 


[MA HW yCTaHaBnBastH pH, mpu6as- 

(axl pasOaBsleHHEIi pacrpop NH,OH (pH usmepsaau noreniuomerpuyeckn). 
\rOupaH B JeAHTeMbHY!O BOPOHKy pasJIMUHbIe OObemMpI (2—5 Ma) pacrBopa, 
[PHJIMBaIH paBHbie OObeMbI H30-aMHJIOBOrO cnupta, 0,o—1l Ma 4% BoyHoro 
acTBOpa Kylepoua H CMecb BcTpaAxuBanH 2—3 mux, Ilocne sToro cao opra- 
(M4CCKOTO PaCTBOPHTeIA CIHBAIH H 9KCTPaKUMIO NOBTOpAM emule 3 pasa. 

TlomHoty pa3qemenua KOHTpomMpoBanu peakiveli c H,O, u paquoaKTus- 
(IMM H30TONaMH Nb®* u Tats. AxrupHocTb cocTaBiiasa 2000—3000 umn/mMuH 
ia | mao. 

PesysbTaTbI pasyeseHua mpuBeyeHp! B Tao. 1. M3 mpHpegeHHbIxX JaHHBIX 
AHO, YTO THTAH MOHOCTHIO OTJesAeTCA OT HHOOMA HM TaHTana. PaspaOoTaH- 
bid HAMM MeTOX MOKeT ObITh IPHMeHeH K aHaJH3y OOBEKTOB, COfep2KallHx 
IMOOMU, TaHTasl UH THTAaH. 


Mocxkosckui rocyapcTBeHHbIli yHHBepCuTeT Tlocrynu10 
um. M. B. Jlomonocospa 21 1111956 


UAMTHPOBAHHAA JIMTEPATYPA 
— 1£E, Hesker, Verteilungsverfahren im Laboratorium.'Monographien zu Angewandte 
themie u. Chemie-ingenieur-technik, Ne 67, 1955. 2 N. H. Furman, W. B. Mason, 
mes. Pekola, Anal. Chem., 21, 1325 (1949). ® GH. Morrison. Anal. Chem., 
2, 1388 (1950). #4. T. Kaposckukt, YxKp. xuM. xypH., 17, 209 (1951). 
K. B. Tpouwkui, ITlpumenenne meyenbix aTOMOB B aHamHTHYecKOH xuMHH, M37. AH 
ICCP, M., 1955. © A. T. Wuaumeuko, Xum, cOopy. Kuescx. roc. yuus., Ne 5 (1949). 
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Jloxaagn Axkagemunu nayr CCCP 
1956. Tom 109, Ne 6 


‘\ 
XHMHS| 


HW. W. KOPOJIDKOB, B. H. WAPKOB u E. H. TAPMAHOBA 


MCCJIEJOBAHHE CTPYKTYPbI WEJIJIIOJIOSbI METOAOM 
3ITAHOJIN3A 


(I] pedcmaszeno akademukom H. I. Bapdunem 7 III 1956) 


Muorve xumMuueckve MU (bu3nueCKHe CBOHCTBAa LeJIJIONO3bI yKa3bIBaloT Ha 
HEOJHOPOMHOCTh €€ CTPYKTYPbl, OODACHACMOM OAHOBPeMeHHBIM IPHCyTCTBHeM), 
B Heli HeynopsfoueHHEIx (aMOp@HbIX) M yIOpsAAOYeHHBIX (KPUCTAasMMYeCKHX)) 
o6nacteH. B HacTosiiee BpeMA TIpesomwKeHO MHOPO Pa3JIMYHbIX MeCTOJOB 7) 
KOJIMYeCTBEHHOM OMCHKH 9TUX OOsacTeH. Bce 9TH MeTOJbI HMeIOT Te JIM UMHBIC 
CYINLeCTBeHHbIe HEJOCTaTKH, B CHy vero NOyYeHHbIe MPH UX MOMOUIM pesyJb= 
TATbI KOJICOJHOTCA B WHPOKUX Mpefeax. . 

Tak HalpHMep, MeTO/[bI, OCHOBaHHbIe Ha B3AMMOJCHCTBUM WeJIJIIONOSbI C STH 1 
aTOM TaJIMA, MarHuHopraHHyecKHMH COeMHeCHHAMH, OKMCbIO JenTepHA | 
COpOMHH BOAAHBIX NapoB, AaloT peycTaBseHHe O KONMYeCTBeE JOCTYNHbIX TH]- 
_POKCHJIOB IeJWOO3bI, MpHHafexalluxX OMHOBPeMeHHO PbIXJIO yJIOXCHHBIM| 
yuacTKaM MaKPpOMOJIeCKY AMOP@HBIX OOsacTeH, H THAPOKCHJIOB, PaCiOJIO%KeH-} 
HbIX Ha MOBepXHOCTH OOacTeH C yMJIOTHEHHOH, yNOpAOYeHHOH CTpyKTypoi.|. 

Hau6ombuiuii uHTepec B 2TOM OTHOMMCHHM MpeACTABIAIOT MeTOJbI, OCHOBAH-| 


i 
5 


Oyuako HW OHH He JaloT MpaBusIbHOTO IIpeAcTaBIeHHA O cOsepxKaHHu amopduon | 
(bpakuuMH BCeEACTBHe CONPOBORaowlero THAPONH3 Wpowecca PeKPHCTaJH=} 
3alMH HeyNOpAAOYCHHBIX y4aCTKOB WesION03bI (8). ; 
SaclyKuBaeT BHHMAHHA Take MeTOA OMmpeyemeHHa KOMMUeCTBA amop(pHolt | 
(ppakUHH NO yebHOMy Becy Ipenapata. OqHako uM STOT MeTOA B HacTosmee} 
BPeMA HE IIPHTOfeH AWA USMePeHHU, TAK KaK JIA NOCMeyIOUlNX BLIYHCIeHH 
HeEOOXOAMMO 3HaTb VMCTHHHbI€ yJesIbHbIe Beca aMOp@HOH uM KpHCTamMMUeCKOH| 
(ppakwut WemMONOsbI. K comasleHulo, MPAMbIX OMpeyemeHuli STHX MOKasaTesel 
qO CHX Nop He MpousBoyusocb. 
Crpemsacb NOJOHTH K peleHHIO NOCTaBeHHOM 3aauu, MbI MOMbITaIuCb 3a- 
MCHHTb Pe€aKIMIO TUAPOMH3a WeMIONO3bI €€ SITAHONH3OM B Oe3BORHOH cpexe. | 
Uckmouenwe 43 CHCTeMbI BOJbI, ABJIAIONeHCA HCTOUHHKOM peKpHcTalMsalun 
WEIONOSbI, MOTO CMOCOOCTBOBaTh | NONHOMY pacileneHHIo amopdHol cpak- 
1HH. 
J{t UccneqoBaHuA STOTO MeTO,a HaMH Obl MPHFOTOBJeH M3 XJIOMKOBOL Wed= 
JHOIO3bI, WYTeEM ee pasMOosla, IpenapaT <«amMopdHot wemsoO3bI. Pasmow ad- 
COJIOTHO *CYXOH IeJVJIOO3bI MPOW3BOAMICA B TeyeHHe yaca Ha cCnelwMantbHow 
BbIOpalMOHHOH MeJIbHUIe CO CTaIbHOH suelikoli, HaNONOBHHYy 3an0sHeHHOM | 
CTaJIbHBIMM IWapamu. IIpu nomom cnelMasbHoro MexaHM3Ma suelika C XJOM- 
KOBOH WesMONOs0H noxOpacbiBaacb WH OMycKasacb Cc aMIWIHTyOH 8 MM H 4a- 
cTroToH oKono 1000 koneOanHi B MuHyTy. | 
PenTrenorpaMMa Takoli Wes O103bI MMesa OJHO ApPKO BbIpaxKeHHoe amopd= 
HOC KOMbIO Aupysuoro paccesuusa rye. Ankoromus npenapaTos WesJO03BI | 
MPOUSBOLMICH B aOCOJIOTHOM auIKOrose, coxepxKatem 10% monorugqpata cep- 
HOM KuCNOTEI. Peakiua MpoTeKama B Me[{HBIX ABTOKaBaX, NOMCIIeCHHBIX B KH 
NAMYIO BOAHyIO Oan1o. [Ipofom«KuTenbHOCTh amKOromv3ga B OTIeIbHbIX OTE 
Tax cocTaBana 20, 60, 180 u 300 mun. 
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Tlo oKon4aHuM peak aBTOKaBEI OXMaKaIHCb XOJIOMHOM BOOH HU Co- 
{ep2KHMoe HX NepeHOCHJOCb Ha CTeEKJIAHHbIM (PUIbTp, Ha KOTOPOM HepacrBopuB- 
MMUCH OCTATOK I[eJHONO3bI MIpPOMbIBaJICH BOOM JO HelTpasbHOH peakuun 
1 3aTeM BbICYINMBaJICA JO NOCTOAHHOrO Beca. Ilo norepe Beca Ipemaparta BO Bpe- 
MA |aIKOrOIH3a BbIdHCIANach MHHYTHAA KOHCTaHTa CKOpOCTH pacTBOpeHusa 
TeONO3bI JIA BCeX HCCJe(OBAHHbIX HHTepBayloB BpemeHh. Ha ocnoBaHuu 
JOJIYYCHHBIX JJAHHbIX CTPOHJIMCb KPUBbIe 3ABHCHMOCTH BeJIHUMHbI KOHCTaHTbI OT 
MpoOleHTa pacTBOpHBeroca BelllecTBA. 


MUA 
We 
got | + L | 
O0I3 T — 
gol? 
gor | 
4 0009 a ab | 
~ 9008 | 
gao7\ | I | 
0006 |—-, 4} 
gous joke is 
G004 thal 
003 | 
g.002+ + 
got f 


oY AP SU EG ial 10% 10 ZU OU SO TOG, eOU 70% 
Yenmonosa, nepewetwar 6 pacmbop Paciibopuduaacr yennasos 


Pue. 4 Puc. 2 


Pue. 1. Kpuepre THAPOIH34 HW STAHONH3a pasMOJIOTOH MesJIONO3bI HY BHCKOSHOTO eka. 
@ — 3TAHOJIMS PaSMOJIOTOH WevON03bI, 6 —TUpPOMHS pasMONOTONH WesMIOOSbI, 6 — STAHOMHS 
BHCKO3HOrO meiKa, 2 — THApPOJH3 BHCKO3HOrO WeKa 
Puc, 2. Cojepxanne aMOppHoH dpaKunn B peKpHcTammu30BaHHBIX OOpasiax pasMO.0TOL 
TEJONOSbI, A — UCXOAHAA pasmMos0Tad We0103a, 6 — BbIepxKannad B BOZe mpu 18°, 

6 — BbIepKanHad B Bone upH 100° | vac, 2 — TO xe 3 yaca 


_ PesysbTaTbl UCCJIefOBAHHA STHM MeTOJOM IIpenapata pasmo,lOTOH WesO0- 
'SbI NpHBeyenbl Ha puc. 1, a. U3 xoqa KpHBol BUAHO, YTO 3HauNMTebHad YacTb 
‘pemapata pacTBopxetca c. OOOH CKOPOCTbIO, MOBUUMOMY, OTBeUAaTOLIeli 
“aNKOPONM3y amMopdHot dpakunuu. Ilo yocrumxKenuu onpeyseneHHolt rayOuHbl 
‘pacTBOpeHHA MipelapatTa CKoOpocTb 3TOrO Mpomecca HayHHaer OBICTpO Maar, 
‘flocTuraa B KOHe€YHOM HTOre CKOPOCTH pacTBOpeHHA TpyAHO rug_posmnsyemoli 
TeJJHOJIO3EI. . 

PenTreHorpaMMbl OCTaTKOB TIpenapata mocme 20 MHH. ruyqpomHsa U 3Ta- 
HOJIH3a efO NOKa3aJIH, YTO B MepBOM cyIydae HaOsIOfaeTcA NOABMeHHeE HHTepde- 
PeCHUHOHHOM KapTHHbl, OJIHM3KOH K PeHTTeHOrpaMMe TpHpOJHOH WeVJVMOO3bI, 
a BO BTOPOM CJly¥ae HaOsOfaeTCA TONbKO HeOoNbUIOe MpOcBeTIeHHe udppy3- 
HOrO KOJIbIa, NMOBHJUMOMYy, BCJIe[CTBHe HAaKONJIeHHA B OCTaTKe HEH3MeHeHHOH 
qesmonosb. Kpupad a Ha pyc. | MoKasbiBaeT TakiKe, WO MpenapaT pa3sMovio- 
TOH IeNIONO3bI HE OJHOPOJeH HM COCTOHT M3 CMecH amMopdHOH uM KpHCTaIMGe- 
CKOU (:bpakuHH, OOJIaaroulHX pesKO pasJIMUaIOWeHCH CMOCOOHOCTHIO TIOABep- 
ramped sTanomu3sy. Ecau ycioBHO UpvHATb TOUKy (HH onpeyeseHHbIl 
yuacToK) nmepexoya KpHBOH @ B IIpAMy}0, OTBeYAIOWLyIO JOCTH2KeCHHIO CKOpO- 
CTH 93TAHOIH3a OCHOBHOM Maccbl TIpHpOqHOW Weso03bl, rpanuyeH MerxK/y 
AaMOpHOH WH KpHcTasmMyecKOH (bpakUWAMH, TO KOJIMYeCTBO JIerKO pearupyto- 
met — amopduol dpakuHH B UCCeJOBAHHOM MpellapaTe pasMoOJOTOH IWeJIO- 
JO3bI OUpeseIHTCA BeMMUHHON OKOO 68%. 

[ipw mpopeyeHuu B TeX %Ke yCNOBHAX THAPOJIM3a PasMOJIOTON Wed IONO3bI 
(puc. 1, 6) MocTHxKeHHe TOUKH, OTBEeYaIOMeh PHApomusy TpyAHO rH ][pouu3syemMou 
pakuuH UpHpoAHOH wWeMoN0sbl, HaOMOLaeTCA TIpH 3HaYHTebHO MeHDILIeH 
rryOHHe pacTBOpeHHA Mpenapata, YTO yKas3bIBaeT Ha Pe3KO BbIpaKeHHoe B JaH- 
HOM cCylydae HCKaxKalollee BIIMAHHe Npolecca pekpHcTaIH3anH. 
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AvamormuHoe sBJIeHHe, HO B 3HaYMTebHO |MeHbIUHX MacuITabax HaO MO 
WaeTcH MpH cCpaBHHTeIbHOM aAKOroH3e HU THApOMMse Npenapata peneHe pu po- 
BaHHOM IWesO03bI [B [Bue 'BUCKO3HOrO WelKa. PaccMorTpeHHe KpHBbIX 6, 2 
(puc. 1) noKasbIBaeT, UTO B JaHHOM cayyae MpefesbHaA TpyqHad ruypounsye+ 
MOCTb I[€JIJIOJIO3bI: BCIEACTBHE PeKPHCTAaJIH3aAWMH TakxKe JOcTHraeTcA 3HauH4 
TeJIbHO ObICTpee, YEM™B YCOBHAX AKOFOMH3a TOPO Ke Mpemapara. 

Bpicka3aHHoe HaMH BbIIUe MpemosOweHHe O PEKPHCTAINH3aHH IWeJJIOJO-) 
3bI* KAK MPHYHHE Pe3KOrO pa3ssIHYHA B MpOTeKaHHM Tupoiusa u alKoromusa 
PasJIMYHbIX NWperapaToB LWeIOM03bI |MOxXHO ObIIO MpOBepHTb TyTeM HccAe,O 
BaHHA 'CKOPOCTH S9TAaHONM3a Tpe_BapHTebHO PeKPHCTaMSOBAHHBIX Mpenapa 
TOB TeJUONOSbI, COMepARaHX ZHAYTeJbHBIe KOJMYECTBA amMopHon oa 

Jlnai 9TOH Werw oun NpenapaT pasMomoToOH WeNONOSbI NOABepraJicA Bbl 
ep2kHBaHHIo B Boye 1 uac mpH 18°, Bropok IpellapaT sToH x%e WeIONOSbI Ha- 

rpeBasica B Boge | uac pH 


MUP. 100° u Tperni npenaparT BEE 
2006 eto fal epxkuBavica B Boye mp 100 
ns | [ | 3 uaca. Ilocne sto o6pa- 
2005 an ga ee OOTKH peKpHCTasM30BaH- 
4 ae Hble IIpelaparbl MIpOMbIBaJIHC 
‘1 6 |_| | XOJIOJHbIM AOCOJIIOTHBIM adi. 
a, | 7 all KOrOJIEM JIA YaseHHA BO- 
wai aa | | [bl, BbICYIUMBaIHCb HU TO_- 
be G | BeprasIHcb HCCeOBaHHIO Me=+ 
L003 | TOMOM asKoromusa. Tlomy4 
fe le : WeEHHBI€ Pe3YJIbTATbI TIpPHBe- 
g002|—+ | | ‘| WeHbI Ha pwc. 2. Ananus sTux 
aHHbIX HariayqHO mOKa3bl— 
; tact BaeT BJIMNAHHE BOJbI KAK MOLM- 
° Ab ; 
Coot Horo qakTopa pekpuctTas- 
ga0ns g [ JIH3aWHH aMOppHoN (cbpakunH | 
eee ae WesJHONOSbI. Cojepxxanue Bi} 
5 0 18 20 2 @ 3 40 45%  sTHx mpenapatax amopcbxoii| 
Pacmbopuduante § Yyensrosno3a (bpakuun, paBHoe B uUcxoy- | 
. 0, aii 
Puc. 3, Coxepxkanve amoppHok dpaxunu B pasmHyHbix sa mpemapate 68 Io » 107 
OOpasax WeONO3bI. A — XNONKOBaA wemmoN0sa, 6 — OCOPpaOOTKH XOO,HOH BOOK 
ApeBecnad Weumo03a, 6 — uenopaH, 2 — BucKosHBIi YMEHbIUHIOCh Oo 43%, mo-- 
Wek cae 1-yacoBo o6pa6orKH Ku- 


nae Boyok qo 37% u no- 
ce 3-yacoBoro BbIepxKUBaHHA B KuAMeH Boye Fo 30%. Takum o6pa3om, Bc” 
Macca aMopHou PpakWMu pH YacTHUHO peKpucTanmMsaluH ee noyBepraercx 
YIJIOTHEHHIO, KOTOPOe 3aTpPyAHAeT aKOromNs. 

Ha puc. 3 mpHBeqeHbl pesybTaTbl MCceqOBAaHHA MeTOROM amKoromusa 
Pa3sIMUAbIX OOpasoB Mpupoy_Holt uw perenepupoBaHHoli menmO03HI. V3 no- 
JYYCHHBIX JaHHBIX CJefyeT, YTO CofepxKaHHe aMopHo cpaKuun cocraBaser | 
B XJIONKOBOM LWesmro03se oKoNO 7%, B eNOBOLi CYIbMUTHOH IWesOI03e OKONO- 
15%, B Wesnopane oKo0 42% u B BUCKO3HOM IMeNKe OKONO 45%. 

CpaBHenve ankorouu3a u ruypom“sa enosol xomonenmonosb B TeX Kes 
YCMOBUAX MalO MpakTHYeCKH OAMHAKOBbIC Pe8YbTATHI, yKasblBaloulue Ha OT- 
CYTCTBHe ABJICHHA PeEKPHCTaIMMsallMN B Mpowecce ruypom3a AerKo TH]pouH-— 
SYEMBIX MOMMCAXAPHOB KJICTOUHDIX CTCHOK PaCTHTeIbHOM TKAHH, OCBOOOKeH- 
HOM OT JIMTHMHA. 

OTOT MeTO MOsBONHeT TakKxKe HaGmMO_aTS ObICTpyio peKpucTanMsalluio- 
HeJIJONO3bI BHCKO3HOrO IleKa B+ Tpotecce ero oveHb werKoro ruypomusa, 
MOUTH He CONPOBOARarolleroca pacTBopeHHem. 

IIpvsioxwkenve Meroya stanomu3a K H3yYeHHIO CTPyKTypbI OOpasljoB BHCKO3~ _ 


* B 2anHoM ciyyae nox pekpucranmsanueli Mbt MOHHMaeM HaJIHUHe MpOwecca yIVIOTHEHHA: 
WeJIOOSbl H NOTeplO ee PeaKILMOHHOH cmoco6HOCTH. 
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Oro IWeNKa, MOMBepruinxcA PasNH4YHOM CTeMeHH BbITHXKKH, MOKa3al0, YTO KO- 
AYeCTBO AMOPMHOM (pakUHH B HHX MaJIO 3aBHCHT OT CTeMeHH BbITAKKH. Ha- 
DuMep, OblIO HaleHO, UTO B OOpasile BOMOKHA, NOo_BeprHyToro 10% BbITAxKKe, 
ep2KUTCH aMoppHOH dpakunu 48%, a B oOpasne c 70% BbITAxKKOH 50%. 
TH (akTbIl TOBOPAT O TOM, YTO OPHeHTAaIlHA BOMOKHA IPH MOMOMIN BbITAXKKH 
€ WJeHTHYHA Mpoleccy peKpucTanmM3alUn, KOTOPbI HaGmOMaeTcA pu ruy- 
oMse ero pa3sOaBJIeHHbIMH KHcoTaMH. IIpu BbITAxKKe HAapAy Cc NOBbIUeHHeEM 
PUeHTALMM BOJOKHA COXPaHAeTCA TO 2Ke OTHOMEHHE MEK Ly Be MYHHAMH amop()- 
OM HW KpHCcTanMyecKOH (PpakunH, a MpH rHApoMse YTO OTHOWEeHHeE cCABUraerT- 
A B CTOPOHY YyBeJIHYeHHA KpucTanmMueckoH dpakun. 

TlonyuuB mp MOMOMM MeToqa ankoromusa UpHOWxKeHHYyIO BeMYMHYy CO- 
epskaHHA amMopduolt PpakWuu B MpenapaTe pasMOMOTOH WesJIOO3bI, MbI Ce- 
aM MOMbITKY YTOUNHTb BeNMUMHY yyesbHOrO Beca amopduont dpakunu. nia 
Poli MWe, NOMbsysiCb MeTOJOM (ploTaIHH B YeTIPeXXJIOPHCTOM yrwlepore, 
Bll OMpejeseH HCTHHHIM Ye@IbHbIN Bec TipelapaTa pa3sMOJIOTOH IeVJIJIIOJIOSbI, 
OTOPbIH OKa3aJICA PaBHbIM 
,009. Jina onpejenenua Tabauna f 
JeNbHOrO Beca KPHCTaJHu- 
CKOM WacTH IeIIO03bI ObI- 


% aMoOpPHOH WeJI10I03 bl 


Mcrun. 
a-H3MepeHa 3Ta BeIHYHHAa y bee Fea nt YnenbH, | eee RROeE I 6 we= 
ONMKOBOM IeIOMO3bI M0- patos ei Seo | res | eters tee 


je yjlaeHua U3 Hee aMopd)- bat. | mannpie| ausa 


i dpakuvu WyTem ee ya- 

THUHOLFO PHApoJHsa, KOTO- 4 PasmoyioTaa wedJ- 

asl OKagaslacb paBHolt 1,550, goioza, peKpH- 

. €. ONH3KOH K BeJIHYHHE ‘CTAJIH30BaHHad nee Li a 

: es ropauel Bozon .| 1, — 

2058, wpuuatoi Tepmancom Dee te eae 

) Ha OCHOBaHHM pacueTos. Waa cet Meee) aerate eed 
OJIbSYACb HaHJICHHbIMH Be- 3 | BuckosHprit men. | 1,523} 76 47 45 


HUHHAMH YJeJIbHbIX BeCOB H 
OOTHOMeHHeM (ppakii, HAMM Obl BbIMMCeH YCMbHBIH Bec amopHolt (pak- 
WM, OKa3aBuiHlica paBHbM 1,488, T. e. 3HaYHTebHO HWKE BeMYHHB!, BbI- 
vicneHHol Tepmancom (1,505). Tonmp3ysacb HaHeHHbIMH 3HaUeHHAMH Y][eJIb- 
bIX BeCOB, MbI BbIUHCJIMJIH CoqepKaHHe aMOp*HOH (pakUM B PasJHUIHbIX Tpe- 
apaTax IeJIJOJIO3EI. . 

Hekoropbile 43 NOJIYYeHHbIX JaHHbIX MPHBeeHb! B TaOn. 1. Paccmorpenue 
OJIYYCHHBIX Pe3yAbTATOB NWOKAasbIBaeT, UTO HAN CHHbIC HAMM SHateHHA cojep- 
aHud aMOpdHOH PpakUHH MO MeTOYy YAeJbHBIX BeCOB H STAHOJINSYy pa3IH4aror- 
‘A |SHAUHTeJIbHO MeHBIIe, FeM 10 H3MepeHHAM |pyrux cculeqoBaTesen. 


Tlocrynua0 
6 III 1956 
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JIoxaann Akagemun nwayx CCCP | 
; 1956. Tom 109, Ni 6 | 


a XHMH4 


Jl. M. POSEHBEPY, E. M. TEPEHTbEBA, H. A. HEUUMTANJIO i 
uv akayemuk A. B. TOMUMEB 


TEPMMYECKAS YCTOMYUMBOCTb KOMIMJIEKCOB x-ITAPA®MHOBDbIXs 
YIJIEBOAOPOAOB C MOUEBHHOUM 


Peakuua KOMMIeKCOOOpa3s0BaHiA MOWeBHHbI C MpAMOWeHOYeTHbIMH aslMda- 
THYCCKUMH COeMHeEHHAMM (H-TlapacbHHbl, CMHPTbl, KeTOHbI), NOMMMO IpaKTH- 
yeckoro 3HayeHua (1), MpeycTaBmaeT OouIbUIOH Hay4HbId MHTepec, Tak Kak} 
oOpasyiollvecH B 9TOM peakUMH KPHCTaJWIMYeCKWe MOJIEKYJIAPHbIe Coe,HHeHHA; 
OTHOCATCA K MaJIO H3yYeHHOMYy THITy TaK Ha3bIBaeMbIX «KOMIIJICEKCOB BKMOHE| 
Hus» (7,3). PenTreHocTpykTypHoe M3y¥eHHe STOrO Ba KOMIJIEKCOB T0Ka3aJio 
(4-6), uTo MOYeBHHa B‘HHX OOpasyer TeKcarOHaJIbHyIO MpH3My, BHYTpeHHee 
IIPOCTpaHCTBO KOTOPOH MO?KeT PaCCMATPHBaTbCA  KaK cCBOeOOPAasHbIM KaHail| 
C pa3MepaMH B HavOoulee WIHpoKOH YacTH OKONIO 6 A uM B HawOosee y3KOM — OKO- 
mo 5 A. B 9Tor Kawa BHEApPAIOTCA B BbITAHYTOM COCTOAHHH NapadHHbl, oOOJa- 
Waroulve + MpAMOMWenovedHOH CTpyKTypOu, OOpa3yA «KOMIVICKC BKJIIOUeHHAD. 

PasBeTBJIeHHble YrIeBOOposbl, oOslaaiolywe oMepeyHbIM cCedeHHeM MO- 
JIeKYJIbl, OH3KHM WIM MpeBbIlalouluM 3HaydeHHe JIA NolepeyHoro ceyeHHA Ka- 
HaJla, H€ MOrYT BHe{PATbCA BO BHYTpeHHee MpocTpakcTBO MpH3Mbl UW, TAKUM] 
o6pa3soM, He BCTyMa‘oT B peakIMI0 KoMIJIeKcooOpa3oBaHua. Jia oOpa3so0BaHua” | 
KOMIVI€KCOB HMHOra MpHMeHAeTCA AKTHBATOP, OOJIeruarollMH Hayao peakuHu} 
OOpasoBaHHA KOMIJICKCOB, alle BCerO MeTHJIOBbIM CNHPT HJIM MeTHJISTHJIKeTOH. | 

VisyyeHve peaki[HH B3aHMOJ[eHCTBHA MOWEBHHbI C MHMBHyasIbHbIMH a-} 
padHHOBbIMH yrJIeBOoqOpofsaMH, B YacTHOCTH C A-OKTOJIeKaHOM, TepMorpadH- 
4YeCKHM MeTojjom (*) HoKasaio, YTO OOpasyrollvech TBepyble MOJIeKYJIApHBIe | 
COe]MHeCHHA-KOMIVJICKCbI He WIaBATCH, a pasiaraloTcA MpH HarpeBaHHu B oMpe- 
J[eICHHOM HHTepBasie TeMiepaTyp Ha HCXOJHbIe KOMMOHEHTHI, T. e. mapacbuH} 
4 Movesuny. Ilapapunbl H MoyeBHHa ipakTH4YeCKH He PaCTBOPHMBI [pyr B Apy- 
re, Ojlaroqapa yweMy H3 KOMMIeKca TocsIe ero pa3JIOXRKeCHUA MOMKHO KOMMGeCT- 
BeHHO BbIJ[@JIMTb HCXO/{HbIM Mapapun. B HacTosileli cTaTbe H3JlaraloTCA pesyJIb- 
TaTbI J[aIbHeWlero UCCJeOBAaHHA TepMH4YeCKOMH YCTOHYMBOCTH KOMIIJICKCOB |} 
paqa HOPMaJIbHBIX MapaPMHOBbIX yrueBoyopoyqoB oT Cy,H5, Wo C3,H6e BKuIIO- 
unTembHO. Meccneqopanve MmpoBoyusioch juddepeHivasbHO-TepMuyeCKHM Me- 
TOJOM C MPHMeHeHHeM JIA TOJLYYeHHA KPHBbIX HarpeBaHHA aBTOMAaTHYeCKOl 
3alucH Ha mupomerpe H. C. KypnHakopa. Hapecka juia 3anucwH cocTaBaama 
0,06 r. H-Yraesoxopoybl, HCNOMb30BaHHble B paOoTe, ObIIM CIelMasIbHO CHH- 
Te3HPpOBaHbl HW OUMUIEHbl MHOFOKpaTHOW MepeKpuicTaiusalveH U3 pxja pac- 
TBOpHTeweH. KonewHad KpucTaWIMsaluA MpoBOsMacb M3 3THOBOrO cmupTa. 

Ucxoguble Npo,ykTbl Jin CHHTe38a yrIeBOJOpOsOB, CxeMa CHHTe3a, 9VIe- 
MeHTaPHBIH aHaJIH3 yrICBOOPONOB, a Tak2XKe NOJYYeHHbIe IPH MOMOMLH TepMo- 
rpapuyeckoro MeToqa AaHHble O TemMMepaTypax waBseHHA HM MOMMOppHbIX 
MpeBpalleHHAX ONMCaHb! paHee (8). | 

KommuleKcbl YyKa3aHHbIX YreBOJOpOAOB ObwWIM NOIyYeHI HeCKOJIbKAMH 
cmocoOaMH: B XKMAKOM dase m0 MeToyuKe, onMcaHHOolt Benrenom (°) u yTouHeH- 
HOM OJHMM H3 Hac (1°), HB TBepfoli (hase pacTupaHwem MoueBHHBI 4 H-TlapaduHa 
B araTOBOM CTYMKe C IIpHMeHeHveM akTuBaTopa HM 6e3 Hero. IlonyyeHnbie KoMI- 
JleKCbl HarpeBaiuch. HeoOxoquMO OTMeTHTb, YTO TeMMepaTypbl pa3i0xKeHHA 
KOMIWI€KCOB, OOpasoBaBLIMXCA B TBePJOH WH XKUAKOM casax, xopowio coBmaja- 
JM MeKly coOoH, pacxoxmeHHa cocTaBlaM Bemuunny —L0,5°. 
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1 TpuBeqenbt KpuBble HarpeBaHua KOMMMeKCOB A-lapaHHoB (oT 
HisHs4 MO CyoHeg) ¢ MoueBHHoit, NOJYYEHHbIX B TBepfOH case c TpHMeHeHHem 
<THBaTOpa — aOcoOOTHOrO MeTHJIOBOrO cuupta. Ha KpHBbIx HarpeBanua or- 
jedaeTcH HeCKOIbKO 9HOTepMuyeCKHX atppextos. HusKkoremneparypubie atpiek- 
pl COOTBeTCTBy!OT (a30BbIM IpeBpallleHuam mnapacbuna (OmMMOppHoe mpespa- 


}eHHe, MiaBlenve) (°), He Bolequero B peakUMI0 KOMIIIeKCooOpasoBaHHa. 
HAOTepMuyecKHe appeKTI, pacnosarato- 
lmecst B CpeqHeH acTH KpHBoli warpesa- 
Meat (106,4—108,5° ona CygHya, 115,8— 
el” yaa Ci,H,, wT. .), ,OTHOCATCA K 


| 


194 0 


144, 0 


Puc. 1. Harpepanue mpoxyKrop sB3auMOfelicrsua w-mapapHHOB Cc MOYeBHHO!. 
a — CigH 3s, 6 —CygHag, 6 —CopHas, 2 —CooHys, O—CosHsq, & — CogHse, 


dC — Caypleal 62 


a3JIOXKCHHIO KOMIIJIEKCOB, H, HAKOHEL, MMeIOMHHcA Ha BC€X KPHBbIX 9pekr 
pu 134° coorBefcTByeT MJaBsIeHHIO MOYCBHHbI, BbIACIMBIeHCH MpH passo-. 
<CHHH + KOMMJIeKCa. eee . 

Ha kpuBoH HarpeBanua CseHes c MoveBHHOH (pH B38aHMOjelicTBHH pea- 
CHTOB B TBEPON (pase) OTCYTCTBOBaI S*ekT pasmoxKeHHA KommleKca (KpHBaa 
e mpuBogutca). BBeugy sToro Obl NOJyYeH KOMIMJI€KC B KUNKOH chase 10 MeTo- 
uke, pekoMeHyoBaHHoH Benrenom. B aHHoM CJlyy¥ae KOMIIJICKC Bblllasl B BUC 
Obemucroro ocagKa. Ha ero KpHBow HarpeBaHHs (pHc. 2 a) oTMeuaeTCaA HanMuHe 
HOTePMHYECKHX SPPekToB, COOTBETCTBYIOUIMX (asOBbIM TIpeBpalleHHvAM He ue 
lequuero B peakWHto NapaduHa u 3aTeM HeOObIYHO OombUOMy IppekTy Hip neues 
OQUeBHHbI. YBeEMMYCHHAA MMOMLab NHKa, COOTBETCTBYIOW ero MaBJIeHHIO MOUe- 
HHbI, MOXKET ObITh OOACHEHA HaJIMYMEM B KOMMIeKCe pieecaaeete KOJIH4UeCT- 
a CBOOOAHOH MOUeCBHHbI, He BOWeAWeH B peaKILMIO KOMIJIe€KCOO pasopanus, 

TakoKe, NOBHJHMoMy, TeM, 4TO OH OTBeYaeT ABYM CJIMBalOUIUMCA Mpoleccam: 
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pa3JIO*KeHHIO KOMIVIEKCa MH MaBJIeCHHIO MOWCBHHBI. Ha nuepenivanbHon 3a~ 
mucnw (Touka A) oTMeyaeTcaA HeOOMbUION meperH6, KOTOpbIi MOXKeT OTBeYATb KOH 
ky peakIlvH pa3sOx%KeHHA KOMIVIeKCa, HO OIM30CTb ero K TOUKE NWaBJeHHA MO~ 
YeBHHbI He MOSBONAeT YTBEPXKaTb 9TO C yBepeHHOcTbIoO. UToOb yOequTbCA By 

TOM, UTO BbINaBIUMH OCaOK ABJIAJICA BCe-TaKH KOM) 
TWI€KCOM, 3aNHCaHHblit MepBOHaTaIbHO OOpasell BbI-] 
epxKUBaJICA B ONOKe AVIA BanMCH Up TemmepaType 
TwlaBuleHua B TedeHve lyaca, 3aTeM OXAaKMasICA MO} 
KOMHaTHOM TemMmepaTypbl, NOCIe Yero BHOBb 3aliv i 


CbIBalacb ero KpHBad HarpeBaHua (puc. 2 6). A | 


quddepenuvasibHOH KPHBOM BeHYHHA MMKOB, CO- 
OTBETCTBYIONIAX MaBJIeHHIO Napaduna, kak H Ce 
JOBaIO OMKUMATh, SHAYHTEIbHO YBeIHYNMACh NO} 
CpaBHeHMlO C Npebiyuleli 3amucio (cp. pc. 2 a) | 
1349 TaK KaK K Tlapaduuy, He BOMe_WIeMy B peakuuro, | 
134.0 IIpHCoeMHNICA NapaduH, BbIAeIHBLUIMHCA H3 KOM | 
mekca. HaoOopoT, NHK, OTBeYAIOWHH TaBJIeHHIO 

MOUCBHHbI HMeeT MEHDbILYIO BeJMUMHY, Tak Kak 
peakUuA passloKeHHA KOMMVJIe€KCa B aHHOM CJIydae 


“OTCYTCTBY€T. 
B TBepyok case Oe3 MpHMeHeHHA AKTHBATOPA | 

640 p (Hamu ObIJIH NOJYYeHbI TAKKE KOMIVJIEKCbI BCeX rue 
BOAopoyos, KpoMe CygHsg, CaoHeo H Cool ee- Mam 
690 134.8 puc. 1 w 2 cnepyer, YTO AIA KOMIICKCOB yreBOqO~| 


pogos oT C,,.H5, M0 Cz.H,¢g CyukecTByIOT ONpeyeeH— 

Puc. 2. a—narpepanue Kom- HbI€ TeMIlepaTypHBIe Mpexesbl pasiomKenuA. Tem 
mneKca C,H, 6 — BTOpHyHOe TIepaTYPbI pa3JIOXRKCHHA “KOMIWICKCOB YTOUHAJIMCH | 
ner eae pare BbINCPKKH  TTYTEM OTICJIbHOM 3aNMCH HX KPHBbIX HarpeBanuA 
ef ae C IIpHMenenuem Gonee TouHOl rpayuposKu. Pe 
SYJIbTaTb! IIpHBeqeHEI B TaO. 1. Bo3MoxKHO, 4TO} 

pocTu Harpepanua KommueKcos. IIpH onpeqenenuu Temmepatyp pa3lo%KeHUs | 
IIPHMeHAIaCcb CKOpOcTb HarpeBaHus” 0,7—0,8° B MunyTy pu HaBecke 0,06 Tr.) 
XOTA MpHBeeHHbIe TeMIIepaTypbl pasOXCHHA KOMIVICKCOB B HEKOTOPBIX | 
Cly¥anx H OM3KH 10 3HAYeHHAM, OJHAKO OHH JOCTATOUHO OTMMYAIOTCA MEY CO- | 
6oH WH MOryT ObITb TIpHMeHeHBI 


Jia UeHTHpUKAWHH KOMIVICK- Ta6auna 4 
COB H-llapaduHOB KaK CHHTeTH- 
WeCKHX, TaK H BbIJeCJICHHbIX H3 Temneparyp- TemnepaTyp- — 
Cy Yrae- Hble Wpe Ae bI Yrae- HbIe pe Menbl 
cmeceli. Kak BHHO 43 TaOJIHUbI, nonopon | PasmonceHta sonopon | pasnoxcuaalll 
TemnlepaTypa pa3JIOwKeHHA KOM- B °C B °C 
MIeKCa TOBbIMAeTCA TO Mepe : 
YBeIMYCHHA YACIAa YrepOMHbIx CigHog |106,4—108,5]} CogHgy |122,3-124, 21 
aTOMOB B IlelH HOpPMaJIbHOrO CigHgg_ |115,8—117,1 CogHsg |125,6—128, 6° 
mapaduna. Jina KomnsmeKcos Coot das ps CaoHee 10 ae 
Ceptiga H GasHlgg Oa’ OUCHD sable oo 20 C29 sip outta 0a 
O1H3Ka K Temilepatype muaBue- . 


Hua MoueBHHEI. Ucxoga u3 CTpyKTYpbl «KOMMMIeKCOB BKJIOYCHHA», MOXKHO 
mpeqmosaraTb, TO COCHHEHHA MOYEBHHbI C BbICOKOMOJICKYJIAPHbIMH YIJIeBO- — 
Jopogamu (Bure Cy,H,.), eC OHH OOpasylOTCA, JOJKHbI, MOBAMMOMY, pas- | 
JlaraTbca pH TemiepaType aBJIeHHA MOUeBHHEI, T. e€. mpH 133—i34°. 

Ha puc. 3 momemeHbl KpHBbIe TemnepaTyp Havaia UM KOHUa passio-” 
XKCHHA KOMIVICKCOB YIIeBOOPOAOB B 3aBHCHMOCTH OT YMCA yrNepONHbIX — 
aTOMOB B enw. KpuBas uMeeT nepernO B TouKe, OTBeYAaIONeH CocTaBy YINIeBO- 
hopoya, Omu3sKomy K C,,H,,. STO OOCTOATeNbCTBO COBMayaeT C OTMC4CHHbIMH © 
MHOPHMH aBTopaMu HaONOeHUAMH OO H3MCHEHHM 3AKOHOMEPHOFO XOfa CBOMCTB 
B PARY GeTHDIX MapaHHoB B OOacTH, OnMsKOH K Cy) H Coo. 

Tak Hanpumep, TapHepom (1!) 6plui0 BhIBEeHO YpaBHeHHe, CBASbIBAaIOILee TEM— 
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eee ae 


ee ee ee 


paTypbl KPHCTAIH3allMH H-YIMeBOJOPOAOB C YHCJOM yrNePOAHbIX ATOMOB 
PaBHCHHe IIPHMCHAMOCh AIA pacueTa TOueK KPHCTAJJMZaWH YreBOLOpOAoB 
CsAy2 HOC, oHyy9. Barancnennpie 10 ypaBHenuio H OMpeyeneHHble 9KCepHMeH- 
JbHO TeMIepaTypbl KPHCTaIM3aluU yrue- 


Moposxos Bue C,.H,, okasamucb xXopomo 130 5 
BuayaiomuMu. Jit yrneBoxopoxon c Gouee - . 
POTKOH ellbio TeopeTuuecKHe 3Ha¥eHHA 120 i 


WIH SHAYHTEIbHO HYKE SKCHEPHMCHTAIbHBIX. 4 
M @akTbl MoryT OpITb oOObACHeHBI, ecm * 


EMMONOKUTH, TO YINeBOLOpObl HDKE 1g 

oHy, pH KOMHAaTHOM TemmepaType obsaja- : 

* KPHCTaJIHYeCKOH CTpyKTypol, oTMMuAaIO- ve 20 24 26 92 
me OT CIPyKtTypH Cj.tH,,, Ca,H5) wT: 2: oe 


Mionnep mpeqnonaraet (%), ¥To co Puce. 3. 3aBHCHMOCTb Temmepa 
CTHOH J1MHe Wen Ha OOpasoBaHHe KPHCTAI- —yyauana pasnoxenns t eee ee 
YeCKOH CTPYKTYPbI YyIrvleBoyopoja OyAyT OT 4UHCIa nM YrIepOXHbIX ATOMOB 
a3bIBATb CHJIbHOe€ BJINAHHE KOHIUeBbIe rpyli- B Wen X-apauHoB 

I MOJI€KyJI, He Hrpaloulve 3aMeTHOH powM 

TmeBpofopoyax c Oomee WHHHOM yrnepoqHoH wenbio. yin HeyeTHDIX yrue- 
HOpoyqoB STO BUIHAHMe, KaK OH MpefMonaraeT, OyyeT cCKasbplBaTLbCcA As 
€HOB HWKe C,H,, u AIA YeTHOrO pxAa —B yrueBoqopoax, ONH3KUX K CyoHay. 
KHM OOpasoM, pa3IHuHe NOMHMOpHEIX MOAUMUKALMH yreBoxoposoB, BXO- 
IHX B KOMIJICKC, NOBHJHMOMY, OKa3bIBaeT CYILeECTBEHHOe BJIMAHHE Ha HX 
PMHYeCKy!IO yCTOHYHBOCTD. 


VWucrutyT Het Tlocrynuso 
Axayemun HayK CCCP 380 XII 1955 
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@®H3HYECKAD XHMHA 


E. HW. AXYMOB u B. A. PO3EH # 


© COOTHOWIEHHH MEXK]Y COCTABAMH PACTBOPA H OCAJKA 
TIPH 3JIEKTPOOCAKKIEHHH JABYXKOMIMOHEHTHbBIX CIJIABOB 


(ITpedcmasaeno axademuxom A. H. Ppysikuneim 21 II 1956) 


OHM M3 BaXKHbIX BOMPOCOB, OTHOCALIUXCA K TEOPHH UW MpakTHKe 3eKT- 
OCARKCHHA [|BYXKOMNOHEHTHBIX CI7aBOB, ABJIA€TCA CBA3b Me?KJy COCTaBOM 
IEKTPOJIHTA MW COCTABOM BbIJeJIAIOMeroca OcayKa Metasos (1). B Hacrosmeit 
‘aTbe ~pacCMaTpHBaeTCA Taka 3aBHCHMOCTb, KOTOpas, HeCMOTpA Ha ps] 
MIYWIEHHH Mp ee BbIBOZe, MOCcTaTOUHO XOpowlo NoyTBepxyaetcaA akTu- 
. JIAHHBIMH. 

. Jlma KaToqHOorO OcaxKeHHA JBYXKOMNOHeHTHOTO civiaBa HeoOXOAUMO 

BeHCTBO MOTCHIUHAJIOB BbIJeJIGHHA KOMMOHEHTOB CIvIaBa: 


Oy + Ty = 92+ Ne, (1) 
eo PaBHOQBECHbIH NOTEHWMad avleKTpoya: 


= of + in a, (2) 


‘4 — TlepenatipsxKenue (popmysa Tacbens): 


Z Ta 
| " = 9 + Fink (3) 


B ypapHenusx (2) u (3) @—aKTHBHOCTb HOHA C_ BaJIeHTHOCTbIO 71. 
—KaTojHas MIOTHOCTh TOK, T — aOcomtoTHad Temmepatypa; ¢° — HOpMaib- 
i SIeKTPOHBI NoTeHWMan; 74° — BeMYMHAa, COOTBETCTBYIOUad NOCTOAHHOH 
B cbopmysie Tadhess. 

V3 ypapuenni (1) — (3) culeqyer BbIpaKenue: 


1/4 s1}o; 
Pipi. amet Oe RE 
o as of = pp In qulta a No —y uy ey. Fr In jie ? (4) 


TaHaBUBalollee 3aBHCHMOCTb Me@2KJy aKTHBHOCTAMH HOHOB MeTaJJla B 
‘CTBOpe H MJIOTHOCTAMH TOKa Ha kKaTOJe. 

Ecam cocrap ocagka [M,] u [M.] BbIpaxaTb B BeCOBbIX MNPOleHTaXx, 
qwid TOKa i IPHHATb ypaBHeHue 


i ty =e ig, (5) 


‘e. JOMYycTHTb OTCYTCTBHe BbIJeeHHA Bofopofa Mp IWIeKTPOMHSe, TO 
rlacHo 3axoHy Dapayea HMeeM 


[Mi] _ Enis 6) 
[Ms] Eats ’ 


a E — xMMHuUeCKHH ZKBUBAJICHT MeTaJiJa. 
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Torga 43 ypapHenuit (4) u (6) cnegyer 


In. ‘ Toa | 
: RI ey o _ RT 1, (E2iMi)) 7 
~ AS ie F In aula es Ns att Teh - (Ey [M.])"!%2 ; ( 


Ypapnenve (7) MOKa3bIBaeT {3aBHCHMOCTb Mey aAKTHBHOCTAMM HOHOE 
MeTaslla B pacTBOpe H COCTaBOM KaTOAHOrO OCal{Ka. 


12 
“Q4-02 @ G2 O4 G6 G8 10 


o 7 7 7 


[Zn**) 
UO fou] 
Puc. 4 Puc. 2 
Puc. 1. QmekrpoocaxneHve cnuaBa Cu — Zn (8). t = 16,1—22,9°,* D = 0,41 —0,43 a/aM 


Puc. 2. QnexrpoocaxfenHe cimapa Cu — Sn. t= 65°, D = 3 a/am?. 1 — Baiiep u Mexnot 
teu (4); 2 u 3—Jlalinep u Tomy6ep (°) 


2. PaccmorpuM ciy¥ali, Korga BaJIeHTHOCTH HOHOB MeTaJIJla OMHAKOBBI 
Te. My = Ng = N, WH KOPMa & = % = & (JIA OOMbINIMHCTBa MeTaJJIOB 20,5 (*))) 


12 04 G6 G8 {0 {2 44 46 
(Sn**] 


Puc. 3 Puc. 4 

Puc. 3. Qaextpoocaxjenve cniapa Sn— Zn (6), t= 70°, D = 1,08 a/zm2 7 

Puc. 4. Qaextpoocaxjenve cnmapa Ag —Cd (7). t= 22°, 1 —D =1 a/yn?: 2—1,5 a/ayal 
S32 a/jm? ¥ 


JlonycruM, 4uTO OTHOWIeHHA aKTHBHOCTeli HOHOB B Ne€pBOM TipHoOsH*KeH tc 
PaBHbI OTHOLICHHIO HX KOHIJEHTpallnH, tote. 
a, ay ( 
a ae +n) * 
IMs ] | 


2 


4136 


Torga u3 ypapHenuit (7) u (8) up T=const nocae mpeodpa3opanuit 
10/1V4HM 


[Mt] 


=e Bg ae 9 


[My] 
Ie Ta] 


~ue A u B—nocrosuupie. , 


' Ws ypasnenua (9) ceqyeT, WTO pH NoOcTOMHHOM KaTOHOM MMOTHOCTH 
roKa D ¥ Uph nocroxHHO! Temnepatype ¢ morapucbM OTHOMIeHHA KOHWeHTpa- 
4H MeTaJJIOB B OCaj{Ke H3MeCHAeCTCH JIMHEHHO B 3aBHCHMOCTH OT jlOrapucpMa 
THOWEHHA KOHICHTpalHH HOHOB TeX X%Ke MeTaJIJIOB B pacTBope. 

3. Hspecrubie B aHTepaType (bakTHYeCcKHe JaHHbIe MO 9JIeKTPOOCaKeHHIO 

WBYXKOMMOHCHTHBIX CIaBOB NOJTBEpARaloT CMpaBeIHBOCTh ypaBHeHHit (9), 
HeECMOTPA Ha pA, WOMNYMIeEHHH, CeIaHHbIX IIpH ero BBIBOTe. 
JlaHHple m0 3u1IeKTpoocaxKJeHHIO JByYXKOMMOHeHTHBIX cnvwiaBoB: Cu — Zn (°*), 
Cu — Sn (#,5), Sn— Zn (8) u Ag—Cd(7) noxaspipaior (cm. puc. 1—4), 4To 
3aBHCHMOCTb, MpeycTaBeHHad ypaBHeHHemM (9), coOmofaeTcA JOCTAaTOUHO 
TOUHO. ITO TOBOPHT O BO3MOXKHOCTH MPHMeHEHHA yYykKasaHHOH 3aBHCHMOCTH 
Ais pacueros. 


JleHHHrpayCKHH 3IJIEKTpOTeXHHYeCKHH HHCTHTYT Tlocrymu10 
uM. B. HM. Yapnnosa-Jlenuna 20 Il 1956 
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PHBUYECKAS XUMHAME 


| 


Ji. 9. KPEMHEB, C. B. HEPIIMH u H. MW. KYHBUHA 


O NPHPOJE CTAPEHHA ‘BbICOKOKOHILEHTPHPOBAHHBIX 
MY JIbCHM 


(IIpedcmasnzeno axademukom II. A. Pe6urndepom 22 III 1956) 


Hawumu onbiramu lycTaHOBsIeHO, UTO depes HeKOTOPbIM IIPpOMeKYTOK Bpe- | 
MeHH, Olpeleisemblit CBOMCTBAaMH cTaOumusaTopa, C MOBEpXHOCTH BbICOKOKOH- | 
IleHTpHpoBaHHo (cTpyKTypHpOBaHHOH) SMYJIbCHM HauHHaeT BbIMeMATbCA HNC | 
epcHad (asa, MOKpbIBaloulaA CIVJIOWWHbIM CJIOCM CHCTEMY. B  jlastbHerwem | 
BbIeeHHe IKHAKOCTH CAMOYCKOpHeTCA, M Yepes SHAYHTeMbHOe BPeMA SMYJIbCHA | 
nomHocTbio paspywuaetcx. Ha puc. | mpuBeseHbl KPHBEIe, XapaKTepH3 yIOUMe | 
KMHeTHKYy Mpofiecca BbI,eeHHA jlucnepcHol casbl U3 HCCJeOBAaHHbIX SMYJIb= 
cHu. : 

ToNMIMHbI HeBOJHEIX afCOPOMMOHHO-COMbBaTHBIX CJIOCB Op, PasjeJAFOULNX 
KaleIbKV, BbIYHCICHHbIe 10 pesysIbTaTaM /{HCN€PCHOHHOTO aHaJHsa OOpaTHbIX” 

IIpeWeIbHO KOHICHTPHPOBaHHbIX SMYVJIbCH 
oY, Ae Tuna B/M, NOJYYeHHbIX B YCJIOBHAX Mpe- 

700 | JlebHOH, CTAOH MSA, UMeIOT CJIeQyIOWMe 
3HAUeCHHA JIA pasIHYHbIX CTAOMIM3aTOPOB: | 
IIpH ovleaTe TpHsTaHOamMuHa 13 Mp, pH” 
ojleaTe HaTpuAx.6 Mv, pH OsleaTe aMMO- 


| nua 3 my. I]nornocTbh qQucnepcHou (pasbh 
oe (BoqHOrO pacTBOpa SuIeKTPOJIHTa) B OOpaT- | 
~ HbIX SMYJIbCHAX BbILWe MJIOTHOCTH AucTepc- | 
) 


MOHHOM cpefbl (OeH30Na), HU, TEM He MeHEE, 
BbIeseHHe WM HaKONNeHHe BOHOH as3bl, | 
sae BHJMMoe HeBOOPy2KeCHHbIM TylasOM, UpeT } 
200 4d cymok = ONbKO HA MOBEPXHOCTH SMYJIbBCHH B Te- | 
ge yeHve BCero NepHoya cTapeHHua. OHOBpe- — 
Puc. 1. 1 —oneat avmonua; 2—onear MCHHO SO ae en 
HaTpua; 3— OeaT TpusTAHOMAMHHa Hue ycpeqHeHHOH KpHBOH pactipeqereHHA 7 
Kall@JIb SMYJIbCHH 10 pasMepaM B CTOPOHY 

' OObIUMX J[HAaMeTPOB. 

B oOmlem caryuae H3MeHeHHe pa3sMepoB KalleJib, KaK STO ObINIO MOKaSaHO Ha- © 
MM panHee ('), MOKeT MpOHCXOJUTb Kak 3a C4UeT HX KOAeCHeEHWMH, TAK HM 3a CueT 
M30TeEpMHYeCKOH MeperOHKH MeJIKHX KalleyleK Yepes AMCHePpCMHOHHY!IO cpexy 
B Kalli Oojlblulero pasMepa. 

B ycJIOBHAX CTPYKTYPHPOBaHHOH CHCTeMbI STH J{Ba Mpollecca TecHO MexK,y 
co6oH cBxA3aHbl. B pe3yabTaTe MeperoHKv, HapsAyy C POCTOM OOJIbINMX KalleJb, 
BOSHMKAIOT Kalli MaJOro pa3sMepa, KOTOPble, OHaKO, KaK STO OyyeT NoKasa- 
HO, WOCTHTad HeEKOTOPOrO MpesebHOrO pasmepa, Aamee yxKe He MOryT CyecT- 
BOBaTb BOIH3H Kaleb OobUIerO pasMepa, KoaslecllMpyA Cc HuMM. OcyulecTB- 
JIAIOUMUCA IPH  STOM MPOPbIB B3alIlHTHbIX COeCB MpOHCXOZUT B pesyJIbTaTe 
YBCIMYCHHA JlalAaCOBCKOFO JaBJIeEHHA, BOspacTatoulero B Tipolecce nNeperouKH. 
Jina MNO,TBepxKyeHHA CKa3aHHOrTO paccMOTpHM MOBefeHHe Kalleb BHYTPH 
9MYJIbCHH HM HA e€€ MOBePXHOCTH. 

U3 ycnoBult paBHOBeCHA CHJI NOBEPXHOCTHOPO HAaTAXKEHHA B MeCTAX KOHTAKTAa 
TpeX Kaleb B CTPyKTYPHPOBaHHOH TipefesbHOH SMYJIbCHH KACaTeJIbHbIe K UX 
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lOBEPXHOCTAM JOJOKHBI pacnosaraThesA Mo yruamu B 120°. Korga Kana oKpy- 
x€Ha B CCYCHHH, MPOBeeHHOM Yepes ee LeHTP, nN KallAMH MeHbIUIero pasmepa 
CM. pH. 2), TO H3 TeoMeTpHYecKHX COOTHOWEHHH BHHO, UTO pu coOs0qeHuu 
/CAOBUM PAaBHOBeCHA MeJIKHe KallesIbKH OyyT Kak Obl BAABJeHbI B OOJIbLIyI0 
‘ano. Ec mpeneOpeub TOMMMHOL 3aN,HTHBIX cmOeB MeXK]Y KarwiaMH, TO 
aH yC KPHBH3HbI NOBePXHOCTel pasyesa (BMATHH) B MeCTAX KOHTaKTa Kalellb, 
eIPASHTCA 3ABHCHMOCTBIO: 


get aloe ae a 
pal a sear mpHyeM n= —, (1) 


We 7, — payuyc OoubuieH Kalli; a — ,uaMeTp MeKUX Kallenb (a < r,). Ha- 
Mune TaKOro BAaBIMBAHHA XOPOWIO BUAHO Ha MUKpodororpaduu 93% -li 9Myub- 
MM Ha OjileaTe HATPHA, NOKa3saHHOH Ha puc. 3. MMeHHO OTMe4eHHOe OTKJIOHEHHE 
PaHHUIHbIX NOBepXHOCTel OT TIOCKOH (op- 
(bl H peyonpeemseT BOSHHKHOBeHHE [le- 
eCfOHKH, BbISbIBaIOINeH laJIbHellee yBe- 
MueHHe KPHBH3HbI BMATHH H, Kak cueq- 
BHe 9TOrO, yBeH4eHHe JaBJIeHHA, jel- 
Bylollero Ha CJIOH. 

~ KonmuecTBo X%KUKOCTH, TeperoHsemoli 
| C(MHHILy BpeMeHH H3 MaJIOH Kall B 
OJIbLIYIO, MOKeT ObITh HalieHO H3 BbIpa- 
<eHHA 
x 2DC,S 26M [n ; 9 
haere: Eni Ren l a ), (2) 


Puce. 2 


OJIYYCHHOrO HCXOA H3 3aKoHa AUudpy3sHu u copmyspt Tomcona qua yupy- 
OCTH apoB (KOHIeHTpalwH pacTBopa) y UHCKPHBJIeHHBIX MOBepXHOCTeH, 
yueTom Bbipaxkenua (1). B ypapHenuu (2) H —vTommuua co1; D— Kos- 
MUueHT juppy3HuH BelllecTBa KallIM B WuCMepcHoHHO, cpeye; S — BenuuHHa 
OBEPXHOCTH pa3jlea wuKOCTeH; C., — HOPMaJIbHad paCTBOPHMOCTb BellecTBa 
YCHepcHOH (a3bl B OObeMe JHCIMepCHOHHOH cpeybl (IPH fr, = co); o — Mexyy- 
a3HOe NOBepXHOCTHOe HaTsaxKeHHe; M —macca rpaMM-MOJIeKyJIbI BelleCcTBa 
HcnepcHol da3sbl H o —ee IVJIOTHOCTD. 

IIpu 3HauHTebHOL pasHHye Mexy pasMepaMu Cobo Kalu U NpH- 
eraioujuX K Hel M@JIKHX KalleJIb MOXKHO HallHCaTb 


—Qde =oRda. (3) 


| 
q 
mech Qdzt—  /eMeHTapHoe UpupalllenHe Maccbl OO/JbINOM KallJIM Np Nepe- 
a. <— BpeMA. 

V3 (2) u (3) c yuerom, uTo n= 2xr,/a, Haxo,uM 
: 
! 


LPS 5px \ OM (rs ea 
‘ az RT ery ( oa 


jie *— BpeMs MeperoHKH KalieIb IPH yMeHbINeHHH UX pasMepa OT A, HO ay. 
Tipu r, >a moxuHo mpuHats, TO 

260M / «mr 2roM 
| RToer, \ 3a 3kT pea 
IIpu penvuune a, nopayKa lp, uo XapakTepHo Ayia MO_aBAAIoulero YHCAa 
hen i 1 OnoM/3RTpa< 1 
alleJib B MpeebHbIX IMyJIbCHAX (1), H YUHTbIBAA, YTO 275 /) 0a <— 
Moth 70 a = 10% cM, MOXKHO 3aMeHHTb runepOomMyecKHH CHHyc ero apry- 
entom. Torga, wHTerpupya (4), Hatjem 


| 
y 


HIRT ¢2 2 
== gepcacat (at — %)- (9) 
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V3 Beipaxkenua (5) BUeH XapaKTep BJIMAHHA TOJMMH COeB, PaseJIAIOUMY 
Kall, Ha Ipowecc H30TepMHUeCKOH TNeperOHKH. — 
Ecau Obl BCe Kallvid BbICOKOKOHIGHTPpHPpOBaHHOM SMYJIbCHH MMeJIM CTpore 
OJMHAKOBbIe PasMepbl, YEMy COOTBETCTBOBAIM Obl MJIOCKHe MOBEPXHOCTH Pa3ye 
JIAIOWMX MX COeB,.TO JaBMeHHe Ha HUX CKMaAbIBasOCcb Ob! H3 JMalaCOBCKONG 


HbIX Kalleyib, H JaBJIeHHA, BOSHHKaloulero B pesyJIbTAaTe MOJICKYJAPHOrO MPH 
TAKeHHA MeKAY KallAMH. j ; 

B caryyae, ecIH NOW SMyJIbcHeH yxKe HMeeTCA BbIJeCNHBIIHHCA COW RUCHepe 
HOM (ba3bl (BOJbI), CYMMapHoe JaBJIeHHe Ha aCOPOMHOHHOCOJbBAaTHBIC CJM 
BbIPasHTCA (opMyJOu 


A 4o ) 
P= al fee (6) 


3ylecb foo — paWyc KPHBH3HbI NOBepXHOCcTeH y Kaleb, rpaHHualllux C BbIes 
JIMBIUIMMCA Hayl SMysbCHel cmoem (pa3bl; MocrosHHad A M NoKa3aTedb CTeMeHH Ml 
B OOIIEM CIy4ae 3aBHCAT OT TOJIMMHbI cloa 7. | 

B cooTpeTcTBHH c Teopvel (7), MOTBepxKAaeMOH IIPAMbIMM 9KCIIepHMeHTaq 
mu (°), IPH paccrOoMHuAX MexKAy paccMaTpHBaeMbIMH TelaMH TopsAyKa 10°° ew 
MOMKHO IIpeHeOpeyb 3JIEKTPOMArHUTHbIM 3alla3[bIBAaHHeM, YeMy COOTBETCTBYEH 
3HauenHe m= 3. Torga aaa moctosHHow A, NO aHasIOrHH C paCCMOTPeHHBIMl 
O]HHM W3 Hac paHee csrygaem (4), MOXKHO MpHOJH2KeHHO MPHHHMaTb, TO 
Ax~2-10 2c; } — nocTofHHad, HMerolladt NOpAyOK pa3sMepa OHOM MONey 
KYJIbI. | 
Ec HeKOTOpble Kali OyRyT HMe€Tb MeHbIUHe pa3sMepbl, YeEM OKPyKaloliinel 
UX KallIH, TO B pe3yJIbTaTe NOABJICHHA IPH 9TOM BMATHH BO3HHKHeT JONOJH 


TeJIbHOe JaABJICHHE 
AP =2s/r (7)/ 


(r — payuyc BMsTHH). B Tom ciyuae, Kora 3a cueT 3TOFO JONOMHUTeIbHOPO 
aBleHuA OOUlee JaBIeHHe Ha COM MpeB3okieT KpHTHYeCKy1O Harpy3ky, KOs) 
TOPy!O MOXKET BbIepKaTb coh (°), TO STOT COM MOMKeH NOTepATb ycToHuHs 
BOCTb, Pe3YJIbTaTOM YerO ABHTCH KOAIECIEHIMA Kaleb, pasjeuseMbix STHM 
caoem (7). 

Upu H =10%cmu it} = 3-10° cm nepsoili unen B BbIpaxenuu (6) uMeett 
mlopayok 10° o, H, cleqOBaTebHO, IPH paquyce KPHBH3HbI MOBepXHOCTeH Kar} 
Neb Fo NOpAAKa | wp MansacoBckoe JaBJeHve MpHoOpeTaeT OCHOBHOe 3HaveHHeL 
JfononHvtTenbHoe yaBlenue AP, onpeyensemoe 0 dbopmyse (7), mpHodperaer 
CYUeCTBeHHOe 3HaveHHe, Kora paqvyc BMATHH rf OyeT HMeTb TOT 2%Ke MOPAMOK} 
4TO H foo. CleMOBaTebHOe, CYUeCTBOBAHHE MeIKHX Kaleb pH  payuyce 


KPYNHbIMH KallJItMH B CTPYKTYPHPOBaHHbIX CHCTeMaX OKAa3bIBaeTCA BOOOL 
HEBO3MO2KHBIM. OTHM OOCTOATENbCTBOM H OJDKHO OObACHATHCA HaGsOJaBee 
B HallMX OMbITaX CMeleHHe KPHBOH pacipeleneHuA B MepHoq crTapeHhs 
SMYJIbCHH B CTOPOHY OovIbluero pasMepa Kane. Paccmorpenuoe yKpynHeHHe 


TYPHpOBaHHbIx cHcTemax (°). 


PaccMoTpuM TeNepb YCJIOBHA, B KOTOPbIX HaXOJATCA Kanu Ha TOBepXHO4 
CTH IMYJIBCHH, TpaHWyalllev Cc ra3gom. B wawmux OllbITax Haji aMYyJIbCHe UMECJIO 


BHHO, HaCbIIeHHe MpOCcTpaHcTBa NapaMH BOI OMKHO MpousoHTH 3Haw 
TeCJIbHO ObicTpee, yeM MapaMu OeH30/a, Hu NOBEPXHOCTb KalleJb, oOpamjennal 
K ra3soBoH pase, OyfeT UPH 2TOM GOsbITyIO YacTS BPeMeHH JIMWIeHA 3allHTHbIA) 
COJIbBaTHBIX CJIOeB. 7 4 
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K cmamee JI. fl. Kpemuesa, C. B. Hepnuna u 
H. H. Kyti6una, cmp. 1152 


K cmambe H. M. [loankosoti, emp. 11674 


Puce. 1. Puce. 2. 
Puc. 1. Suexrpodoperpamma Oemkop cefaqHULHOrO HepBa KOUIKH 


Puc. 2. Duextpodboperpammur: J — 6Oesloro BellecTBa CNHHHOTO Mo3ra KOpoBbl, 2—KopeulKoB 
CNHHHOrO MO3ra KOpOBLI, 3 — CeaIHUHOrO HepBa KOpOBbI, 4 — CbIBOPOTKH KPOBH KOPOBbI 


T. 109, Ne 6 


\ 


|  B ormmune or kanenb B rayOMHe sMyJbCHH, MOBepXHOCTHBIe KPyMHBIe Kali- 
jIM YBeJIHYHBaIoTCH KaK 3a C¥eT MeperOHKH M KOaJIECIeEHIHH CO CTOpOHBI, OOpa- 
MeHHOH K SMYJIbCHH, TaK HM 3a CYeT TeperoHKH Yepes rasoBylo cpexy. OTHoule- 
ie CKOPOCTeH pOcTa KPYIHBbIX Kalle€Jib B CTOPOHY ra3006pa3Hon (pasbl v, W 9MYJIb- 
PHM VU, MOXKET ObITh OPHEHTHPOBOUHO TOACYHTaHO MO (cbopmygie 


1 _ 2HDCo,, : 


ES Coo, H Co, — KOHIeCHTpalHH HAaCBIINeHHA rasoBoli :asbr H AUCTepCHOH- 
HOH Cpefbl MOuIeKyaMu BOfbI; D,; wu D2 — coorpercrByioule KoadbdHlHeHTHl 
hudypysun. 

_ Hs dhopmyspi (8) BuqHO, YTO RO AOCTHAKEHUA HEKOTOPOTO pasMepa CKOPOCTb 
jOcTa KalleJIb B CTOPOHy rasa Oovlbule, YeM B CTOpOHY 9MyubcHH. Ecau yuects, 
(ITO OJHOBPe€MEHHO C IIPeHMYIeCTBeEHHbIM POCTOM OOJIbINHX Kallesib B CTOPOHY 
“A3OBOH (Pasbl IPOHCXOAUT YMeHbINeHHe BeHUHHI MOBePXHOCTH, 3aHATOH Meu- 
<MMH KalleJIbKaMH, H IOHHKeHHE YPOBHA STOH NMOBEPXHOCTH 3a C¥UeT HX YACTHU- 
MMOH TeperOHKH Yepes Tas0Bylo Cpesy, TO CTaHOBHTCH ACHBIM, 4TO KpyMHble 
Karlin OyAyT Bce OosbUIe BOSBHIMATHCA Hal OOMel MOBeEPXHOCTbIO 3MYVJIbCHH. 
Taxon oct KPyMHbIxX Kaleb JOMKEH 3aKOHYHTCA MOBePXHOCTHOM Koavlec- 
[[eHUHeH UX C TIPHMbIKAaIOWHMH KallIAMH MeHbIIMX pa3sMepOB, MOCKOJIbKyY OHH 
(He 3alHUeHbI COJIbBATHBIMH OOOJIOUKAMH CO CTOPOHbI, OOpallleHHOH B ra3s0Byi0 
jcpezy. B pesymbraTe pocTa MoBepXHOCTH, 3aHATOM KPYMHBbIMH KallIAMH, Ipo- 
gece TepefOHKH HW KOaJIeCIeEHUHH CO CTOPOHb! SMYJIbCHH J[OJOKeH YCKOPHTbCA, 
Tlocne o6pa30BaHuaA B XOfe NOBEPXHOCTHOM KoaecleHUHH CIMOWHOTO con 
WHcnepcHol (a3bl Ha MOBePpXHOCTH IMYJIbCHH, NeperoHKa H KOasecleHWHA 
HWDKeNeKAWHX Kaleb OyAYT MPpOHCXOAUTh MO BCeH NWOWaqH cox, YeMy CO- 
OTBeETCTBYeT Ooslee HHTCHCHBHBIH Mpolecc paspyWieHHA SMYJIbCHH, XapaKTepH- 
3YIOINHHCA HM2KHHMH YyuaCTKaMH KpHBbIX Ha puc. 1. 

EcaH Obl B Upollecce asbHeliero cTapeHHA _IMYJIbCHH ee JHCMepCHOHHbIN 
COCTaB OCTaBasIcd OCTOAHHBIM, TO CKOPOCTb pa3pyWeHHA Oblia Obl TakxKe 
MOCTOAHHOH. Tak Kak B J[@HCTBHTebHOCTH HaOsUOJaeTCA H3MeHeHHe JMCIepCHOH- 
HOO COCTaBa 3a CUeT YBeJIHYCHHA UHCa OOJbUIMX Kaleb, a TaKKe YMeHbIIle- 
HMe pa3MepoB YaCTH Kaleb C IpHOMWKeHHeEM HX pa3MePpOB K KPHTHYeCKON Be- 
JM4HHe, TO HHTEHCHBHOCTb Mpolecca cCTapeHHA He MOMKET COXPAHHTbCA MOCTOAH- 
HOH. OTOT mpollecc oMKeH YCKOPATbCA TO Mepe pocTa AUuddepeHMalnH Ka- 
Ml€Jib TO pasMepaM, ABJIAIOILelicA, NOBAZMMOMY, OCHOBHOM MpHYHMHOH He TOJIb- 
KO MeperOHKH, HO H KOaJIeCIeHIHH KalesIb B CTPYKTYPHPOBaHHBIX SMYJIbCHAX. 

Visnoxenuble cooOpaxkeHHA O pasBHTHH HM yCKOpeHHH Mpollecca cTapeHHA 
TIPCCIbHLIX SMYJIbCHI BO BpeMeHH COOTBETCTBYIOT XapakTepy KPHBbIX Ha pHc.1, 
OTPaxKalollux efO KHHETHKY, HaYHHaA C MOMeHTA NOABJICHHA CIJIOWHOrO CJIOA 
Ha HOBEPXHOCTH SMyYJIbCHH JO ee HoHOrO pa3spylleHHa. 


JleHHHrpaycKHH TeXHOJIOrTHYeCKHH WHCTHTYT TlocrynH0 
um. JlencoBeta 20 HI 1956 
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Jloxnanm Axkagemuu nayr CCCP 
1956, Tom 109, Ne 6 


Cy 


PH3HYECKAA XHMU Ae 


3. H. MAPKHHA 4 axagemux II. A. PEBHHJIEP ‘ 


BJIAAHHE JOBABOK OPrAHHYUECKHX KHJIKOCTEM 
HA CTPYKTYPHO-MEXAHHYECKHE CBOMCTBA 
BOJXHbIX PACTBOPOB QJIEATA HATPHS 


TlopepXHOcTHO-aKTHBHble BellecTBa, cilocoOcTByrollHe CONPsXKeHHOMY pace 
TBOpeHHIO B BOJe HEPACT He DMMP WIM BeCbMa MaJlIO PaCTBOPHMBIX B HeH opra- 
HHYGeCKHX KH KocTeH, o6ayaror OObISHO WOCTaTOYHO PasBUTbIMU yr IeEBOO 
POWHbIMU payuKasaMH, 4TO Np KOHUCHTpauwnAX BBIMIE KPHTHYecKOn IIPHBO]MT 
K BOSHHKHOBeEHHIO KOJIWMOMHbIX (MHUeJIAPHBIX) CTPpyKTyp pa3iMyHOrO poga. 
TaKoBbl MbIIa H MbINOOOpasHble BellecTBa, OOpasyrOlllve B BOJHbIX -pactEona 
Tak Ha3bIBaeMble MOJYKOJWIONAHbIe CHCTEMBI. 

B cBaA3H C 3THM HU CaMo pacTBopeHHe yIJIEBOJOPOROB HJIH MaJIONOJAPHBIX: 
OpraHvveckux 2KHKOCTeH B TakHx BOJHBIX PpaCTBOPaxX — Tak HasbiBaeMaa, . 
ComOOHIH3allHA — pH He CJIMIUKOM MaJIbIX KOHICHTpauHAxX Mblia HOCH 5 | 
KOJJIOWHbIN XapakTep HW ollpeweuaxeTcH oco6eHHOCTAMH CTpOeHHA MHIeCJLI,, 
a TaKxKe pa3BHTHeM TPH OOJIbLUMX KOHICHTpallMAX Mblla lpocTpaucTBeHHolb 
crpyKtyppt (*,”). | 

Ta6auna 1 ae 


Koasouyquad pacTBOpHMOCTb OpraHHuecKHX XKHLAKOCTeH* B BOAHBIX pacTBOpax OvleaTa 
HaTpHa mpH 20° 


Kou. oneaTa HaTpuA 


. Oxtu- | LluKno- Metuua- HutTpas. — 
one- UKIIO- Hutpo- 
OxtTau Aon a Bexso7 | nopplt | rekca- P MeTa- aKPHVJIOB. 


r/400 aa MOJb| J SEN 9 IPO see ts cnupT HOW GeHSON | xpunat | KHCNOTEI 


PacTBOpHMOCTb OpraHHueckoH MUAKOCTH B MOJAX HA MOIS M BI 


2,00 0,065 -—- 1,48 .|. 1,69 — — — — — 
3,00 0,098 — — —- 0,43 | 0,73 253 
5,00 0,16 Ob A he ag Oeste elle eral lena Aap Cl eT KOb | — — 
6,00 0,20 — — a -— _ _- 0,61 | 1,06 3,88 
7,00 0,23 — — — 1,57 | - — — — — 
9,00 0,30 OL4T | OF14 | 6G 2,427" 3565 (210 Om 0 6Osiminze 2,82 
12,00 0,39 — 1,0 haa 3,30 
14,00 0,46 0208) 10165 2506 — — | 25,6 — — _ 
15,00 0,49 — — |-— ihe 1,40 yack) 
24 ,00 0,79 1700) (022. — — — a — — = 
26, 20 0,86 _- _ -- — _— _ — 2,14 9,10; 
sow70 1,20 — = ss a pe — — 14,7 
PacTBOpHMOCTb B UHCTOH BOTe B r/100 Ma 
A) | 0 | 0 | O707F 0; £0 7" BP2=|-90, 20 f) OF 80 1 ees 


* SHaYeHHA PAaCTBOPHMOCTH NPHBeeHbI 3a BbIMeCTOM PaCTBOPHMOCTH B UHCTOIT Boe. 


B jannHot pa6ore MOKA3aHO, YTO KOJWIOUAHA PaCTBOPHMOCTE, ONpeyeAACh: 
B 3HAYMTeEMbHOH CTeMeHH MHUeAPHOM CTPyKTypoH pacTBOpoB MoOBepXHOcTHO- 
AKTHBHOFO NOJYKOMIONa, OKASbIBaeT Ha Hee, B CBOIO OYepeb, peskoe BAHAHHE. | 
IIpa sToM usmMepeHHbie HaMH paHee (7) crpyKTypHO-MexaHHueckue xapakTepH- — 
CTHKH UHCTHIX BOJHBIX PaCTBOPOB OyleaTa HATPHA pesKO UB38MeHAIOTCA NO, 
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MAHHCM KOJWIOMAHOrO pacTBOpeHuaA oOaBoK OpraHvyecKux BellecTB, WA 
PbIX COOTBETCTBYIOUIME BeMYHHbI KONOMQHOH pacTBOpHMocTH mpuBese- 
IB Ta6n. 1. 
Kak caegyer u3 puc. 1, BauaHMe uccnegqoBaHHBIx WO6aBoK Ha HaviOOJIbLLy 10 
DENEIBHY!O BASKOCTb ‘jy —- OCHOBHYIO MeXaHH4eCKy!O XapaKTepucTuKy BOJ- 
PacTBopoB ovleaTa HaTpua (? 4)—npaMo mpoTHBononoxKHO, c omuolt 
(OPOHEI, B Cily¥ae HENONAPHBIX *KHAKOCTeli — yrueBosoposdB (oKTana, Jojle- 
aHa, IWMKJIOeKCaua) H, C Apyrol cropousl, — NoAApHbIX BelllectB (Tua cHUpToOR, 
TpodeH30/la Hu Jp.). 


COHMUNYaI 
d50; tf a 


Oa: 


20 


QoOAKAoOS 


Oi G2 G3 U4 05 
C aneama wompun , mon{a = 


Puc. 1. Bausanne konn0“qHOrO pacTBOpeHua” OpraHH- 

yeCKHX MKHIKOCTeH Ha 7, BOHBIX PaCTBOPOB OsearTa 

HaTpHaA. 1 — 6e3 ZOOaBoK; | — 2OOaBKa OKTaH; 2 — 

IHKJIOreKCaH; 3 — ORekaH; 4 — HuTpO6eH30n; 5 — 

MeTHJIMeTaKpulaT; 6 — OKTHIOBLIA cnupT; 7 — uHK- 

morekcaHol; & — 6eH301; 9—uHuTpHA akpHJOBOL 
KHCJIOTbI 


Jo6aBKu NepBol TpynMbl BLISbIBAIOT B pe3yJIbTATe COMMOOUMN3AlLMH B MUIeN- 
JlaX pe3KOe Pa3?KH?KeHHe CHCTeMbI; HaNpOTHB, OOaBKM OOubUIMHCTBAa M3y4eH- 
BIX TOJIAPHbIX 2XHJKOCTeH B OCHOBHOM BBI3bIBaIOT 3arylleHHe pacTBOpoB 
HCKJIIOUeHHE COCTABJIAIOT YKHAKOCTH, CHJIbHO PaCTBOPHMbIe B BOJe). 

Hanpumep, pacTBop ojleaTa HaTpHaA KOHWeHTpauHH 0,46 Monb/n, OoOHapyxu- 
Baloululi ApKO BbIPAaxKeHHy!O aHOMAJIMIO TeYeHHA Cy = 3'5 llyasa, mocwle Ha- 
CbiilleHHa ero oxTaHom (0,59 Momb/Moub Mblla) He TlOKa3bIBaeT OTKJIOHeHHA OT 
Be eiHiK0 BA3KOrO TeYeHHA, a 7) MOHHKaercaA Jo 3HayeHua 0,17 nyasa, T. e. nou- 
TH B20 pa3. Hanporus, mocile pacrBopeHHA HUTpOGeH30JIa B pacTBOpe MbiJla 
KOHUeHTpauwHH 0,3 mMon/a (0,69 Moma HuTpo6eH30a Ha | MOJIb MbIIa) CTpyK- 
TYPHHA BA3KOCTb* GOomee APKO BbIPaKeHa, a 7 YyBeMYNBaeTCA B 6 pas 
(c 0,054 yo 0,3 mya3a). 

Bauanve KOMNOM“HOM pacTBOpHMOCTH BbIpayxKeHO TeM Apye, YeM BbIIIe KOH- 
WeHTpalluaA Mba, a MPH KOHIWeHTpallHAx OsleaTa HaTpHA BbINe KPHTHYeCKOL 
KOHIGHTpalluH cmoeocOpasopanHA (0,3 Mosb/a (*)) HaOmOqatoTcA OCcOGeHHO 6osb- 
mie 9piekTol. 

- Tak, pa BBeJeHHH OKTaHa MU JOeKaHa, COOTBeETCTBeHHO, B KosMUeCTBE | 
u 0,22 Mona yrsaeBoqopoqa Ha 1 MOJb Mba  BbICOKOKOHIeHTPHPOBaHHbIlt 
(0,8 Monb/m) pacTBop osleaTa HaTpHA PeskO pa3z7KHxKaAeTCH — Yo) YMeHbINaeTcHA 
Ip 3TOM pHOM3suTebHO B 180 THICAY pas (puc. 2). 

Takoe pe3Koe YMeHbIIeHHe BA3KOCTH’) OObACHAeTCA, OUYeBHAHO, TeM, 4TO, 
MpOHHKad BO BHYTPeHHIOIO HEMOJAPHY!O YaCTb MUHIeJWIAPHbIX CJIOCB, MOJI€KYJIbI 


* Ha mOABsJIeHHe CTPYKTYPHOM BASKOCTH IPH PaCTBOpeHHH asIHaTHYeCKHX CIMHPTOB B pa3- 
OaBNeHHbIX PacTBOpax OeaTa HATPHA YKasbIBasocb B padotax JI. 1. Kpemuesa (°). 
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yruesoqopoa, pa3sqBurad OOKJayKH 43 MOJIeKyJI Mblla,  SHAMHTeNPHO TH 
POPOOHSYIOT CJIOVICTHIE MUIeNJIbI MbWIa, BCWeACTBHe YerO MOVIEKYJIbI caMompo 
W3BObHO eperpynmHpoBbiBaiotcA c oOpasoBaHveM OosIee CHMMETPHYHBL 
ccbepoHaNbHbIX MHIeNJI MeHbINMX Pa3MepoB, aHaOrH4HO KarleIbKaM craOHM 
30BaHHOH SMYJIbCHH, YTO 9KBUBaJIeHTHO Mepexoy Kak Obl K SHaYHTeJIbHO 6o- 
jlee pa30aBsIeHHbIM pacTBopaM MbiJia. : 


6 
S Gls = G08 O61 
S \. Mon, okmusetoeo chupra 
Ss \ MON. Mb/d 
> 4 \ \ 
: Pear 
<2 \ ie G 

° \ ‘\ 
nek \ me 
> \ \ 

& 


D os 
fh Gotan 


0 G2 ' G4 . 06 monjn man y2nebotaroda 
by Morsia MGM. MOMQ 


6, OArmaua 


g G2 G4 G6 Q 
MON [st 


b, woisa 


Puce. 2. JlelicrBue KOMNOMHOrO PpacTBOpeHHA OKTaHa, MONeKaHa u 
OKTHJIOBOTO CHupTa Ha peseIbHY!O BASKOCTb BbICOKOKOHICHTPHPO- 
BaHHOrO 3010 (0,8 MOmb/) OneaTa HATPHA. A — 3aBHCHMOCTb Ny = 
= f(C) Aaa uNCTHIX pacTBOpOB OseaTa HaTpHA; 6 — BJIMAHHeE KOMI- 
JOWAHOH pacTBOPHMOCTH OKTHJIOBOrTO CMHpTa; 6 — BJIMAHHE KOJI- 
JOHAHOM pacrBopHMocTH OKTaHAa (OQ) H ROZeKaHa (D); 2e— 3aBucH- 
MOCTb KOJIIOHQHOH pacTBOPHMOCTH OKTaHA OT KOHIeHTpallHv 
ojeaTa HaTpHA 


Jlo6aBKv MONAPHBIX BeeCTB, HAMPHMep OKTHOBOTO CIHPTa, K BbICOKOKOH= 
ICHTpHPOBaHHOMYy pacTBopy oseaTa HaTpHa (0,8 Momb/m), Hac6opoT, BbIBsbI- 
BaloT YIpOuHeHHe eFO CTPyKTYPpbl BIVIOTb JO NOABeEHHA peyena TekyyecTH 
HM APKO BbIPaXKeCHHOM 3NACTHYHOCTH, IPHyeM CJlejlyeT OTMETHTb, YTO CyLlecTByeT 
ONTHMYM KOHICHTPallHH OKTHIOBOTO CHHPTa, BbISbIBAIOLWLHH MAaKCHMaJIbHoe H3Me- 
HeHHe CTPYKTYPHO-MexaHHyecKHX CBOHCTB STOO pacTBopa Mblyia (pyc. 26). 

V3 puc. 3(cpequuit rpaduk) BHAHO, 4YTO KPHBbIe KHHETHKH JesopMalluu AIA 
0,8 Movwb/a 3018 ONeaTa HAaTpHA Cc ROOaBKON OKTHOBOrO cnupta 0,04 Mowb/MOub © 
TlOKa3bIBalOT YK APKO BbIPAaKeHHOe yupyroe NocweseHcCTBHe PH HalpsAxKeHuAX 
OOJbLUAX, YeM JIA YHCTOrO pacTBopa TOM %xe KOHUeHTpalHH (puc. 3—BepxHul 
rpaduk). [Ipu yBesmueHHH KOHUeHTPall\HH OKTHJIOBOTO CMUPTa B 3TOM 2%*Ke 30e JO — 
0,08 Momb/MouIb, COOTBETCTBYIOMeH MaKCHMYMy 3aPryll[arolllero WelHcTBHA, HaOJIIO- 
WaeTCA peskoe YBeJIMYeHHE SaCTHYeECKUX CBOHCTB (pc. 3— HH KHHH rpaduk), Yo 
yBeIMuNBaeTcA Oosee, YeM B ThICHuy pas (c 10° Gonee, em Qo 10° canTunyas) ¢ 
NOABJIGEHHEM yXE BIMOJIHe 3aMeTHOH TBEpAOOOPasHOCTH CHCTeEMbI HC APKO BbIpa- 
2KCHHDIM CTape€HHeM, CBOMAULMMCA K MOCTEIeCHHOMY YIIPOUHEHHIO CTPyKTyPpbl. 
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i} Ha puc.3 (HIDKHUH rpaduk) BUNA KPHBas pasBUTHA aaCTHUeCKOli edopmMalnn 
Wipeyesiom Oe3 TeveHHA, yKa3bIBalollad Ha Hamuue BCHCTemMe ycJIOBHOrO rpeyea 
iypyroctu P;, (ipeyjena Tekyyecru), co- 
jaBsrouero 0,66 qun/cm*. pu cra- 
JHHH 3a [Boe CyTOK S8TOT mpejen 
JenuuuBaetca fo 1,1 jun/cm?,4 a 
PAYIb SmacTHuHOocTH Ey c 245 jo 
O qun/cm?; Kpome Toro, mosBuser- 
) YCJIOBHO-MPHOBeHHEIM ~Mojyib E)= 
9 180 juH/cM?. 

MntepecHo oTMeTHTb, 4uTo yBeu- 
HMe KOJIMYeCTBAa OOaBIeHHOrO OK- 


JOBOrO cuvpta jo 0,6 mowb/Momp os ; 9 aay 7 ee 
Ila BbISbIBACT Pa32KH2KCHHE CHCTEMBI. = whauio 46 ae tT “OC 
deesIbHaH BASKOCTb TMayaeT Oouee, de ! 
mc 10° yo 10? canrunyas, a mpe- A 
J] TekydecTH CTAHOBHTCH TpakTHye- ne ie 
HM paBHbIM HyJlO, Kak H B YHC- 
|M pacTBope ovleaTa HaTpHa (°*). G8 
YkasaHHoe jelicTBHe NMOMAPHbIX a 
OaBok CBA3aHO, TIOBHMMOMY, CTeM, aren 
O HX MOJICKYyJIbl HE MpOHHKaIorT 32 


YTPb MHI[eJWIAPHbIX CJIOeB, a pac- 
wiaraio’cx 8B Mulelwax MOOOHO 
(CTaBJIAIOWIMM 9TH MUIIeJJIbI Mosie- 
7am Mpiia (°). MoxHo WpeqcTaBHT 
Oe IIpH 3TOM, UTO 3arylleHve pac- Yi i Chee ae 
Opa Mba, T. e. IpeBpallleHHe 3015 oe 


| MCTHHHBIN YTelb, HU ympouHeHue a : 

; b T VT 6pa- uc. 3. Kunetuka JedopmMauuuH BOoyHoro pac- 
ee  Hponexonn eo oD. TBOpa OMeaTa HaTpHA (0,8 MOmb/m) Cc cOmobH- 
BAHHA MOCTHKOB M@Ky MHUCJJIa- jysypopanHbIM OKTHOBEIM ciupTom. Bepxuuit 
4 3a C¥eT NONAPHbIX MOJEKYI (Ha- rpaduk: J 4 2— uncreili pacTBop mba; 3 u 
JHMep, BCe_CTBHe cCOpasoBaHHa 4—4HCTHIipacrBopimpina+-0,016 mows OKTHIOBO- 


8 ro cMupTa Hal] MOJb Mba; cpeqHHH rpaduK — 
KOHILaM e 
eS CENSEH seseoncie YHCTHI pacTBop mba +-0,04 moma OKTHJOBOrO 


MIEBOROPOMNBIX PatHKaNOB MOJCKYI copra wa 1 MOwb Mba; HHKHUH rpaduk — 
lupta). Pa3xKwKeHHe OOpa3s0BaB- yncreiii pacrsop mpwia-+ 0,08 mosa oKTH- 
eroca rea mp j00aBsIeHHH ene OBOrO cHupta Ha | MOJIb MbINIAa 
)JIbIUMX KOJIMYECTB OKTHJIOBOFO CHp- 

OOLACHAeCTCH, BEPOATHO, BOSPacTaIOMIHM 3HaudeHHeM apdekta ruypodobu- 
UHH MbIWJIbHbIX MHIeJJI, HMerlouleroO MeCTO, OYeBHAHO, KaK HW IIPH KONOHI- 
IM PaCTBOPeCHHH. YIJIEBOJOPOOB. 

CrefyeT, OHaKO, OTMe€THTb, UTO MBI BbIABHTaeM 3][eCb STH OOBACHEHHA JIMIWb 
1K BePOATHbe, MOLYeEPKHBaA TOJIbKO OFpOMHbIe€ BeJIMYHHbI YCTAHOBJICHHbIX 
IMH ad(PeCKTOB PasxKWOKCHHA HW B3arylleHHA, BbISbIBAIOWHX Pe3KOe KavyecrT- 
HHOe H3MeHeHHe KOJIJIOHMHOU CTpyKTypbl B pacTBOpax OJleaTa HaTPpHA MOL, 
IMAHHeEM JjOOaBOK. 


Kadbenpa komo“ qHOH XHMHH Tlocrynuso 
Mocxosckoro rocyJapcTBeHHoro yHHBepcuTera 297 TI 1956 
um. M, B. Jlomonocosa 


IMTHMPOBAHHAA JIHTEPATYPA 


13. H.Mapxuna, K. A. Tlocneaosa, Il. A. Pe6uungep, Kon. xypz., 
5 (1954). #3. H. Mapxuna, K. A. Tlocneaosa, I]. A. PeOungep, 
1H, 99, Ne 1 (1954). 3A. A. Tpanesuuvwos, B. A. PDexzorosa, JAH, 81. 
Ji (1951); 82,97 (1952); A. A. Tpanesuuxkos, Tp. M@OxXx All CCR Bak 
my, 4H. B. Muxataos, I. A. PeOunnep, Koa. 2KYpH., Ad, Ne 2 (1955). 
ILA. Kpemues, 10. T. Xasuna, Tp. JIKXTH, 7, 85 (1939). jal, IBo Ij) @e 
ns, Chem. Rev., 47; 1 (1950). 
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Jloxnagn AkayqeMun HaykK COGP 
1956. Tom 109, Ni 6 


PH3HFTECKAA XHMH 


H. B. MAXAMJIOB u 9. 3. CAMHBEPL 


O ®A30BOM COCTOAHHH LWEJWJINOJIO3bI B CPHEHTHPOBAHHBIX | 
BOJIOKHAX * § 


(Tlpedcmas.aeno axademuxom B. A. Kapeunom 15 III 1956) 


Visyuenmto dbasoBoro COCTOAHMA IeJOJOSbI MOCBALeCHbI MHOPOUMCJICHH 
padoTbl; OfHaKO pe3yMbTATbI UX MPABOAAT K MPOTHBOPeYHBbIM TeOPeTHYECK 
BbIBOJaM. DSTO OObACHAeTCA, OYCBHAHO, TPYAHOCTbIO pellieHHiH BoNMpoca O da 
30B0H Mpupose 9sToro momuMepa. 4 

B paodorax B. A. Kapruna, H. B. Muxaiinosa, B. JI. Kapnosa, A. V1. Jen: 
NYHCKOH HW Ap. IpHBeeHbI yOeqUTeMbHbIe AOKA3aTebCTBa aMOpPHOTO CTpoeH 
nemmonossl. B. A. Kaprun u B. JI. Kapnos c corp. (*) mokasamm o1mOou 
HOCTb BbIBOLOB (4) O KPHCTaIMYHOCTH PHAPATIeJIOOSHbIX TIJIeHOK, OCHOBAaH 
HbIX Ha H€TOUHOM HCMOb30BaHHH KPHTepHA COMOCTaBeHHA peHTreHorpadu 
YeCKHX HM 9JeKTpoHorpapuyeckHX H3MepeHH COOTBeTCTBYIOUIMX MHTepdepen 
Wu B 3aBHCHMOCTH OT JVJIMHbI BOJIHBI. 

Pay vccneqopaTeed MO-lIp2xKHeMYy OTHOCHT IeO03y K Klaccy KpHcTas 
mmuecKux TlomuMepos. B nojaBAtOuleM OOJIbLIMHCTBe STH YTBepxeHHA OCHO} 
BbIBAIOTCA Ha pe3ysIbTaTaX CTPYKTYPHbIX MeTOJOB HcCeqOBaHHA, TaBHbIM | 
o6pa30M peHtreHorpapayeckoro HM 9seKTpoHorpapuyeckoro, 4TO HeOOXOMMO,| 
HO HefOcTaTOUHO JIA XapaKTepHCTHKH CTPyKTypbl TaKHX CJIOXKHDIX BeLILECTB 
Kak MOmMMeppl (°). j 

CTpyKTypHble MeTOJbI yKa3bIBalOT Ha BbICOKYIO OPHeHTALHIO IeJJIIOO3bl, 
HO HHY¥erO He FOBOpAT O ee c:ha3z0BoM cocTosHuH. Kak OblI0 MOKa3aHO JIA [py 
THX OObeKTOB, HalpHMep WIA NOJMCTHpOMa MH NOWHaMHAOB, B pAye cmysaeB } 
TeEPMOXHMHMYeCKHe MeETOJbI, H B YACTHOCTH H3MepeHHe TelsIOT pacTBOPeHHA, He} 
OOXOMHMbI pH H3y4eHHH CTpyKTypbl noMMepos (°). Ilo Hamiemy MHeHHIO, B CA 
yae IeTIOMOSbI STOT MeTOR TakxKe JOKeH OKA3aTbCA MOJICSHbIM. | 

IIpopegenuoe Tepmaucom (?) comocTaBjleHHe pe3yJIbTaTOB H3MepeHHit. MH} 
TerpaJIbHbIX H UudepeHUNabHbIX ‘feMIOT CMAYHBaHHA BOROH WedNVI003B 
H THApaTUeONOZHbIX BOJIOKOH pa3HUHOL CTeMeHH OPHeHTAMU JIA WORTBep- 
2%KeHHA TOUKH 3peHHA O KPHCTAMMYeCKOM CTPOeCHHU WeJOMO38bI He yOelk- 
TEJIbHO. 

Cneqyer yKa3aTb, 4TO TemOBble adibeKTbl CMayHBaHHA BOOM B TOM HAM 
MHOW Mepe 3aBUCAT OT BeJIMUMHbI M XapakTepa MOBePXHOCTH OOpasia, a Take | 
OT YCJIOBHH NMOJYYeHHA BOJOKOH, OMpeeNAIOWIMX pasJIMUHy!O NWOTHOCTD UX 
MONEKYJIAPHOH YWaKOBKH 63 U3MeHeHHA casoBoro cocTosHHA (7). Bosmee ofHo- | 
3HAYHbIe Pe3yJIbTaTbI MOXKHO NOYIHTh MPH H3MepeHHH MHTerpadbHblx Tens 
BbIX SPPEKTOB PaCTBOPeHUA PasMYHbIX BOMOKOH B OHOM HM TOM 2Ke pacTBOpH- 
Tele, Fe MOMHOCTbIO YCTPaHeHO BJIMAHMe yKa3aHHbIX BbIlle (haKTOPOB HW Ha= 
ONOMaeMble Pa3sIMYHA OJKUbI GbITb WeMKOM OTHeCeHbI 3a CUueT H3MeHeHHi 
B (H3HY4eCKOH CTpyKType oOpa3ioB. 

Ecaim QONYCTHTb, YTO MZOTPONHOe THAPATUeMOMOSHOe BOMOKHO KpHcTad-_ 
JM3YeTCA B MPOWecce BLITAKKH, TO CileyeT ORUMATS OOMbUIMX pasIMUMH B 3Ha- 
YeHHAX MHTerpaJIbHbIX TeMJOBLIX apiPeKTOB PaCTBOPeHHA HCXOJHbIX H BbICOKO 


+ 


* B sKciepHMeHTaNbHOH yacTH padoTsl MpHHuMaa yyactue 3. H, 3acnuHoK. 
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Pue. |. PentresorpamMbl BOOKOH OGpasnoB 1, 2 nH 3 


1, T. 109, Ne 6, Muxafiton H ®annoepr 


Me€HTHPOBaHHBIX OOpaswoB, HOO OHH O6yfyT OTHOCHTbCH K pa3JIM¥HbIM 
AZOBbIM COCTOAHMSM. OTCyTCTBHe 3aMeTHBIX pasIMUHH JOJDKHO MOCJYKUTb 
ITBEPXHKJeHHeEM AMOPMHOFO CTPOeHHA ILEJJIONO3bI. 

B yaHHol pa6oTte Obimno0 mpoBeyeno: 

1) V3smepenue wHTerpambubix TensoBbIx s(ppbeKTOB pacTBOpeHuA ruypaT- 
JJONOSHBIX BOJIOKOH B 3aBHCHMOCTH OT CTeleHH OpMeHTallyH, OcyilecTBAAe- 
MH B potecce (opMOBaHusA B WIHPOKOM MHTepBase BbITAXKEK. 

2) Vismepenve antTerpaJbHbIx TemJIOBbIX 3¢ptbeKTOB PpaCTBOPeHHA BHCKO3- 
IX BOJIOKOH, OTJIHUAIOWMXCA YCNOBHAMH TOJYYeHHA, CTeMeHbIO OpHeHTalHu 
(PH3HKO-MexaHHuecKHMH CBOHCTBaMH. 

[ina mowyyeHusA BOMOKOH pa3uIHuHOH CTeMeHH OpHeHTallMwH HCHONb30- 
MOCb + YTHApaTUeJIOMO3HOe BOJIOKHO, NOJyYeHHOe B O/MHAKOBbIX yCJIO- 
[dx (OopMoBaHHsA, HO C pa3sHol BbITAKKOH. Bo Bcex cayyaax ocHe BbI- 
OKKH MpPOBepsAacb ycaKa BOIOKHa, KOTOpad OKagamacb O¥eHb He3sHadH- 
JbHOU MH cocTaBAsa Bcero 2—3%. Pasnu4Hasa CTeMeHb OPHeHTALMH BOMOKHA 
YITBepxXyeHa peHTreHorpaduyecKHM IyTeM. 

Bo Bcex ombiTaxX B KauecTBe pacTBOPHTeIA HCMONb30BaH BOHbIM pacTBOp 
TBEPTHYHOTO AMMOHHeBOrO OCcHOBaHHA THNa (C2H;)sCeH;NOH konuenrtpa- 
tm 34%. KoHeuHad KOHILCHTpallHA WeO03bI B pacTBOpe BO BCeX OMbITaX 
Ia OMHHaKOBOH H cocTaBsa ~1%. MeToquKa KaslOopHMeTpHyecKHX H3Me- 
HUH AHaNOrHyHa ONMCaHHOH panee(*). TouHocTs usMepeHHit cocTaBaaa 1—2%. 

IIpuBoquM pesyJIbTaTbl H3MepeHHii HHTerpasbHOH TemJIOTb! PpacTBOpeHHs 
APaTUeNIONOZHbIX BOJIOKOH pa3JIHUHOM CTemeHH OpHeHTallHH: 


c 


CteneHb opHventTalHH, % 0) 30 75 100 120 
VuterpasbHbil TenmJioBolri 

apmekT pacTBopeHus 

(kan Ha 1 rcyx. Bell.) 30 , 84 Veil 35,18 34 ,67 34,28 


‘H JJAHHbIC MOKAa3bIBalOT, 4TO B pefeswax OWHOOK OMbITa 3HaveHHA TeMJOT 
ACTBOPCHHA JIA BCeX OOBEKTOB HeHTHUHbI. TakHM OOpa3soM, H3 He3aBHCHMBIX 
\HHBIX TOJlyYeHO HOBOe NMOATBep%KeHve pesysbTATOB peHTrenorpadHyeckux 
ecmleqoBaHHi ofHoro u3 Hac (1), OTMeTHBUIMX BMepBble OTCYTCTBHe ABJIEHHH 
JUCTAJIIM3alHH WeJJIOIO3bI B Wpolecce OpHeHTalHH BOJIOKHA. 

Tina v3y4eHusd pa3vIM4HbIX THNOB BHUCKO3HOTO BOJOKHAa ObWIM nNofoOpaHbl 
‘elivambuble oOpasubt: 1) Y3sorpomHoe BooKHO, MoyyeHHOe, PopMoBaHHeM 
|} Wenounoll BaHHe. 2) CpeyqHeopHeHTu- 
bBaHHOe MpouHoe KOPAHOe BOJIOKHO, 
pIyYeHHOe POPMOBaHHeM B KHCJIOTHO- Uuterpasbuaa Temlora pacTBopeHHa 
wleBoH BaHHe OObIYHO IIpHMeHAeMOrO pa3JHYHBIX BHCKOSHBIX BOJIOKOH 
IcTapa c mocmeqyrolleH mmacruduKa- 
IOHHOL BbITAXKKOH. 3) BpicokoopHex- 
IpOBaHHoe cCBepXNpouHoe  BOJIOKHO, 
dayyeHHoe (bOpMOBaHHeM B_ CHVJIbHO- 

DHIEHTPHpoBaHHok KUCAOTHOH BaHHe. ce pou 
PesysbTaTbl usMepeHHii MHTerpastb- = ———————_———]—__—_ 
yi TeMOTbI paCTBOPeHHA MpHBeeHbl =, else 

}Ta0n. 1. 9 \2.48 145,011 (30,0: |" 350: 37,29 
_ PentreHorpaMMbI YKa3aHHbIX BOJIO- 3 0,0 | 60,0 | 650 | 36,88 
yH (cM. puc. 1) pesko pasmmuupl. Ka- f 

jlocb Obl, YTO TaKHe OTMHUHA B PeHTTeHOrpaMMaX JOJKHI HaHTH TlOATBep- 
MeHve B 3HaueHHAX TenmOBbIX sPPeKTOB PacTBOpeHHA. Mexyy TeM, 3Haue- 
{A HHTerpasIbHbIX TeMJIOT PaCTBOpeHuA B mipeyesax OllHOoK OMbITa JOBOJIbHO 
IM3KU MexKy coOol. OHM He 3aBHCAT HH OT YCJIOBMM MOJyNeHHA, Hi OT OCO- 
bHHOCTeH (pusHyuecKHX H MeXaHHYeCKHX CBOMCTB BONOKOH — BeNMYMHBI HW Xa- 
\KTepa MOBepXHOCTH, MOJleKyApHOrO Beca H CTPYKTYPbI. HesHauuTeJIbubie 
‘KIIOHCHHA TOJYYeHHbIX 3HaveHHH OOBACHAIOTCA HeKOTOPbIMH pasiMuHAMM 
JOTHOCTH MOJICKYJIAPHOM YMaKOBKH BOJIOKOH, BbIsBaHHDIMH HeOOJIbINHM H3Me- 
‘HMeCM THOKOCTH UeJWIOJIOZHbIX MOsIeKyJI B Mpollecce cbopMoBaHHa. 


Ta6Oauna 1 


MexanudeckHe 
CBOHCTBa 


|paspbIB- 
MpOls| Had 


TounuHa 9u1e- 
MeHTAapHOrO o 
BOJIOKHA B, Pi 
CreneHb Noau 
Mepusallua 
VUurerp. Tena. 
acdbdexT pac- 
TBOpPeHHA 

B KasijT cyXx. 
Bell. 


Odpasipl 


) DAH, r. 109, Ne 6 1164 


TaKHM o6pa30M, MpOBeJeCHHbIMH TepMOXHMHYeCKHMH HCCeOBAaHHAMH TiC 
Ka3aHoO, TO: 

1. Tugparuenmono3Hoe BOJIOKHO BO BCeM HHTepBasie OpHeHTaWH oT U3 
TPONHOFO JO BBICOKOOPHeHTHpOBaHHOrO He H3MeHAeT cBoero PasoBoro CocTOs 
HHA HW ocTaeTca. aMOpdHbIM. 

2. BucCKOsHbIe BOMOKHA, HOTYYEHHbIC B PasJIMUHbIX yCJIOBHAX OpMOBAaHA 
o0layaior OMHAKOBLIM (ha3soBbIM COCTOAHHeM. i 


Beecow3ubll HaydHO-HCCIeOBaTebCKHH HHCTHTYT Tloctynuso | 
HCKYCCTBeEHHOFO BOJIOKHA ‘ 2 II] 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1H.B.Muxataos, B. A. Kapruun, B. HW. Enuuex, Uccnegosanua B of 
JaCTH BbICOKOMOJIeKYJIAPHbIX coequHeHHH, 1949, crp. 281. 2 P. H. Hermans, Contributi 
to the Physics of Cellulose fibres, 1946. ? B.A. Kaprunu, B. Jl. Kapnos w 
JIAH, 104, Ne4 (1955). *A. JI. 3atigec, UT. Cuunuukasn, JAH, 92, 601 (1953)m 
5B. A. Kapruu,T.JIl.Coonumekuad, Yen. xum., No7 (1955). ©H.B.Muxay 
nos, 9. 3. DakunoGepr, Konm oxypu., Ne 1 (1956).° *X. YY. Yem am 
B. tau aprvu, XuMHA MH WH3HKO-XHMHA BbICOKOMOJICKYJAPHBIX CcoequHenul, 195% 
cTp. ; 
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Hokaxaye Akajemuu nayr CCCP 
1956. Tom 109, Ne 6 


PHSHYECKAA XHMHA 


JI. H. WIEXTEP, WH. A. MACHHKOB uC. 9. NWEKEWKUE 


O CBA3H KATAJIMTHYECKHX CBOMCTB OKHCH HW CEPHHCTOrO 
IWHKA C HX JIKOMMHECILEHL HEH 


(IIpedcmasbaeno akademuxom B. A. Kapeuneim 17 III 1856) 


Kak usBecTHO, OJHOH H3 TraBHbIX 3aqau HcceqOBaHHA MeXaHH3Ma KaTa- 
THYCCKOrO JCHCTBHs, OKHCIOB H APyrHX BelllecTB, OTHOCHIMMXcH K Ksaccy 
WIYNPOBOQHHKOB, ABJIAeCTCA BbIACHeEHHe CBA3H MeXK]Ly ONTHYeCKHMH Hi 3JIeKT- 
HHBIMH CBOHCTBAMM STHX KaTaNH3aTOPOB, C OHO! CTOPOHbI, MH HX KaTamH- 
YeCKHMH CBOHCTBaMH —c jpyroli. B paGorax (1,2) Ha mpumepe peaxtuu Je- 
APUupoBanuA M30NpoOnHMOBOrO CHHpTa ObWIO MOKasaHO, YTO CyMecTByeT pe- 
JiApHad KOJIMYCCTBEHHadA 3aBHCHMOCTb Me@?K]Y SJIEKTPOMPOBOMHOCTHIO VKa- 
MTHYeCKOH AKTHBHOCTbIO OKHCH WHHKa. Bpli0 Take ycTaHoBseHo (!-%), 
9 OJHOBPeMeHHbIe H3MeHeHHA KaTaIMTHYeCKOH AKTHBHOCTH H 9JIeKTpOMpo- 
HOCTH OOyCJIOBMeHbI MpoleccaMH ajcopOuHH HM yecopOuHu KuCOpoga Ha 
10. VccneqopanHe aycopOmHoHHoro paBHOBecHa WM KHHeTHKH ajcopounH 
AecopOuwn Kucopoya (*) MpHBOAHT K 3aKJIOYeHHIO, 4YTO TIpH* 3TOM TpoHcxo- 
T OOpasoBpaHe MOBepXHOCTHOFO CoeHHeEHUA KHCOpoOya MO peaKiuH 


Zn* + € -+ O3-— (Zn*O; ); 


e Zn* — Mex y3eJIbHbIi, M30bITOUHBIT HOH, a @€ —3JIeCKTPOH TpoBoyuMocTH. 
0 HM OOYCNOBIMBAaeT BbIKJIOYCHHE MeXKYy3eJIbHOrO HOHA WMHKa Kak KaTaJIUTH- 
cKOrO H MOJYNPOBOAHHKOBOrO eHTpa. 
na yctanopnenua Oonee WMpoKoH cBa3H MexK]y NOsyNpOBOAHHKOBLIMH 
_ KaTaIMTH4ueCKHMH CBOHCTBaMH TipeycTaBAeT MHTepec NapasembHO Hccye- 
BaTb TakxKe HW wsoMHHecweHuMIO ZnO u ZnS. VM3menenve smromuuecieu- 
WM OKHCHBIX TOJYNPOBOAHHKOB TpH aycopOuHH ra30B Ha HX NOBepxXHOCTH 
powio usBectTHo (*). B paGore (°) ycraHoBmeHa TaKxKe CBA3b Mey rallieHHem 
IMHHECHEHUHH UH ChOTOSJIEKTPOXHMHYeECKOH AKTHBHOCTbIO OKHCH IMHKa B BOJ- 
IX cycneH3Hax. UTo 2%e KacaeTCA CBA3H JIOMHHECICHTHBIX HM KaTasIMTHUeCKHX 
OMCTB, TO STOT BOTIPOC CK MpeMeTOM HECKOMbKUX UcceqoBaHui (°-$), 
3yJIbTaTbI KOTOPbIX pa3HOpeyHBb!. BpeygeHve NOCTOPOHHHX BeleCTB H aKTH- 
TOPOB B KaTaJIM3aTOp CYLeCTBeHHO MeHAeT WM eFO JIOMHHECIeHIHIO H Ka- 
WMTHYeCKHe cBOHCTBa (°). 
Hamu u3yyanvcb KaTasWTH4eCKHe CBOHCTBa OOpasl0OB YHCTOH, 6e3 MOcTO- 
HHUX TpHMeceli («camMoaKTHBUpOBaHHOn») ZnO, OOsaatouluX Pa3HbIMH CieKT- 
MH JIOMMHeCHeHIMH. OKucb WMHKa POTOBUaCb OKHCJICHHeM TOHKHX MeTaJl 
yeCKHX [JICHOK IMHKa, NOJsJYIeCHHbIX HalblWwIeHHeM B BaKyyMe Ha LWIM@OBaH- 
10 KBaplleBy!oO mlacTHHKy. OKHCJIeHHe MVJICHKH MpOBOAHMIOCb B TOKe ra3000- 
3HOrO KHCOposa Ip pa3sHUHbIX TeMiepaTypax H JaBsenuax. B saBucuMocTH 
P@KHMa OKHCIeEHHA NOnyyanuch OOpasub! ZnO, OONaaioulMe pasHbIMH cieK- 
AMM JIOMHHecleHuHH. UcTouHHKOM BO30y2xKCHHA JIFOMMHECIEHILAH CLYKHIA PTYT- 
a nuHuA 365 My. CoekTpbI H3yyanNCcb NpH MOMOMM CoTOsIeKTpuyecKOH ycTa- 
BKH, COCTOAIMelH u3 MOHOxpomaTopa YM-2 u aneKTpOHHOrO (hOTOyMHOMKUTeIA 
DJY-19), wyBcTBUTeIbHOCTh KOTOpPOrO MPH HalipAxKeHHH NHTAHHA 1650 B Opisia 
a (iM), a TaKxKe Np NOMOUIM cneKTporpada XuJbrep BbICOKOH paspellaioujert 
ycoOuocTH (IMpHHa wenn yctanapauBanacb 0,02—0,05 MM) c nocwie,yto- 
IM MMUKpOdoToMeTpHpoBaHHem. 
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Ha puc. la mpHBeyeHbl CieKTpbl JIOMHHECIeHIMH [BYX oOpasnos Zn( 
({ —untencuBnocts). O6pasey I, oOnaqaronjuA seNeHOl  JHOMHHeCHeHIHe 
(Aaxe== 5100 A), nomyyeH okuceHHem mieHKM mp 400° B ToKe KHCMOpoa Top) 
aTMocepHbIM jaBsieHHem; oOpasen II, O6NaalolluH OpaHxXeBOH JIKOMHHECILeH 
nue (Amaxe == 6060 A), monyyeH okHceHHeM WMHKa Tp 950°. Vispectx 
(°), 4TO WeHTpaMH, OTBeTCTBEHHBIMH 3a H3/IyYeHHe 3eJeHOM MONOCbI JOMHHECICHS 
WMH «caM0akTHBMPOBaHHOl» ZnO, SABIAIOTCA M30bITOUHbIC MOHbI IWMHKa, T. ey 
B,0Opasue Cc seyleHOH JIOMMHeCHeHItMeH UMeeTCH usObITOK WMHKa CBepX CTEXHO4) 


TAN IER Tela 
PEN CANAL 
HY CE ave 


G50 G00 550 500 400m G50 G00 550 500 450mm 
<A <A 


Puce, 1 


MeTpHu. OpaHxKeBaa momoca YHCTOTO ZnO, cormacHo pa6ote (1°), o6ycJ10B/eH, 


Sete ae 


i7 ¢-eHTpaMu, o6pas yioulumucsa OlarofapaA MYCTbIM KaTHOHHbIM y3JlaM, KOTOpBbIGK 
OKpyKeHbl HOHAMH KHCOpoya, T. €. H3ObITKOM KHCIOpoya cBepX CTexHOMeTPHH} 
(pH BbICOKHX TeMIlepaTypax aATOMbI WHHKa, HaxOAlHecd Yy KMCOPOHBD 
BakaHcul, WudPyHAUpyior U3 Kpk 
cTaylia, @ KHCIOpo_ U3 TasoBoKy} 
'  asbr AucpyH_MpyeT BHYTPb KpHe} 
cTayia), 
Katamutuyeckue cBolicTBa H3y 
wach [lO peaKIMH pa3sloxKeHH 
MeTaHosa B napax: CH;0H—>2He-Fy 
+CO B uHTepBajie Temmepatyp OD} 
258 yo 345° mp yaBneHuAx oO 
120 yo 225 mM pT. crt. 
IIpuroropseHHble HaMH OOpasipl 
0 12 24 36 48 G0 72 84 96-0 a Takxe OOpasuEl bupm Kampbayl 
Npodonscumentnocms npobedenup peakyuu u Mepk uMenH B Hayayle peaKIMi} 
pert) pasHy!0 KaTasIHTH4eCKyIO aKTHE 
HocTb. B mpomecce peakwuu kaey 
TamuTHyecKad aKkTHBHOCTb ZnO} 
YBeJIMUMBAaacb; CTAUMOHAPHaA 2%Ke AKTHBHOCTb BC€X BOCCTAHOBJICHHBIX B Xoje pe] 
aKUHH OOpashoB uMela OM3KHe sHaueHHaA. J\nHTembHOe MporpeBaHHe B ATMO 
ccbepe Boopoya upH Temmepatype 380° c mocneqyrolmeH oTKauKoli upu Gone’ 
BbICOKOM TeMNepaType IPMBOAUIO K TaKHM Ke pesyJIbTaTaM (uTO cormacyeTcs pe | 
3ybTaTaMu padorTs! ("")), neprusa AKTHBALMH Y BOCCTAHOBJICHHbIX OOPasOB HaXOe | 
QUTcCA B Mpefenax 39—41,5 kkan/Monb. Hamu ycTaHoBseHO, 4TO BeIHUHHA Ké 
TaNIHTMYeCKOH AaKTHBHOCTH K uM BpeMA JOCTHXKCHUA MAKCHMAJIbHOH KaTaJIMTHe| 
YeCKOH AKTMBHOCTH y OOpasllOB C pa3IM4HOH JIOMHHeCHeHIMeH pa3IMUHBI 
Tponecc BOCCTAHOBIeCHHA OOpasloB, oOslaqaomjux s3eneHow (/) Hu opaHxKe 
Bon (//) sOMMHecHeHIMelH, mokasaH Ha puc. 2. Kak BuyHO Ha pucyHKe, 06 
pase, I] qocruraer cralvoHapHOli AKTMBHOCTH B [Ba pasa MeyIeHHee, uemM 06 
pase I, uro o6ycnoBneHO u36bITKOM KHcOpoya B OOpasue II. 
Ha puc, 16 npupegenbt cnekTpbl JOMHHeCIeHUMH B BaKYYMHBIX ycuOBHAX 
NOJIHOCTbIO BOCCTAHOBJICHHBIX OOpasyoB ZnO. Kak BHAHO Ha PHCyHKe, BoccTa= 
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BueHHe oOpasya ZnO c opanxeBoi smomunecnenuneli xapakTepu3yetca 
PasOBaHHeM JONOMHHTeMbHOrO 3eyeHOrO MaKCHMyMa, 4TO yKa3bIBaeT Ha TO, 
Mpollece aKTHBAaHH KaTaNusaTOpa B xXOe peakHH COCTOHNT B OOpas0BaHHH 
MOBEPXHOCTH HSObITOUHLIX HOHOB Zn* GylarojapA BOCCTaHOBUTeNbHOMY Jeii- 
BMIO AKTHBHBIX MovleKy He uv CO, nomyyatomxca B mponecge pacnaya Mera- 
Jia Ha‘ moBepxHoctu ZnO. 
| Mor uccneqopanu TakxKe TyWeHHe JIOMMHeCHeHUMH 3THX O6pa3slloB KHCIO- 
WOM IIPH KOMHATHOH TemlepaType WO HM nocswe MpoBeqeHHA peakIHH pasvio- 
HUA MeTaHona. Ilepeq HayaioM TaKHX OMbITOB OOpasiibl THaTeMbHO BaKy- 


JO JOG 400 mu GUC GO = 500 450 mn 
<= fi <A 
Puce. 3 


HpoBasucb. CneKTp H HHTCHCHBHOCTb JOMHHecHeHMA OOpasia II mpu zei- 
BHU KHCIOpOya He H3MeHAVIHCb; JIIOMHHECHIEHILMA Ke OOpasia | TyWIMNacb B IpH- 
TCTBHH KHclOpoza B cocyye. IlepBonauanbHaa smoMMHecueHuuA oOpa3sia I 

CTaHaBJIMBalacb IIpH ero mporpeBaHHH B BakyyMe mpHn 380°. 

Ha puc. 3a noKkasaHbl cneKTppr o6pa3sua I B Bakyyme (KpuBaa /) Hu B IpH- 

JTCTBHH KUCNOpoya pu ZaBsenuu 500 mM (kpuBaa 2). HaOmogaerca npeumy- 
eCTBEHHOe TYIeHHe KOPOTKOBOMHOBOH YacTH cneKTpa. Ha pric: 3 6 noKasaHo 
VINCHHE JIOMMHeCHeHuHH OOpasya II mocae ero BocCTaHOBeHHA B pesyJb- 
Te KOTOPOrO OOpas0BasIcA JONOMHHTeIbHbIN MAKCHMYM B 3euleHOl oOsacTH 
mekTpa. Kucnopoy racvT JHOMMHECHeHILMIO 3TOrO OOpa3sila TakxKe B 3eeHOH, 
OPOTKOBOIHOBOM acTH. 
_ KouuectBenHoe pa3ivuve B TYINeCHHH JIOMHHeCIeHUMM (HECKOIbKO TIpoleH- 
9B) H B CHM2KCHHH MpPOBOAUMOCTH (B HECKOJIbKO pa3) pH aycopOuHH KHcOpoya 
SYCJIOBJICHO TEM, YTO MPH Tako aycopOuHH OOKUPYIOTCH JIMIWb WeHTpbI, Ha- 
OMAULHECH y MOBEPXHOCTH HJM Ha «CTbIKaX» KpHcTanmHKoB. AycopOupoBaHHbii 
MCNOPOA 3axXBaTbIBaeT SJIEKTPOH MpPOBOAUMOCTH H OOKUpyer us6bITOUHDI Zn", 
pelATCTBYA efO BTOPHYHOM HOHH3alHH HW peKOMOHHALHH Cc U3uyYeHHeM 


| Znt+ + e+ Zn*+-e > Znt + hy, 


MeHbIUad TCM CAMbIM HHTCHCHBHOCTb JIIOMMHeCICHIHH. 

Takum o6pa30m, ToulyueHHble JaHHble XapakTepH3yIoT CylecTBOBaHHe Mps- 
OM CBA3H MexK]y KaTaJIMTH4eCCKMMH HM JIOMHHECICHTHBIMH CBOMCTBaMH = OKHCH 
HHKa. STH JjaHHble MOATBepxKAaloT cyemaHHble panee (1%) npeqnomomKeHHA 
pupoye KaTauTHYeCKHX WeHTPOB OKHCH WMHKa (NO Kpalinelt Mepe B OTHO- 
@HHM HCCICAOBAHHbIX peaKUH) HM pouH TOsyNpoBO_HHKoBEIX cBolicTs ZnO 

KaTasu3. KaTamuTuuecKHMH WeHTPaMH yKa3aHHbIX IOJIYMPOBORHHKOB, 
SBUIUMOMY, CJIeyeT CUHTATh COBOKYIHOCTb HeCTexHoMeTpHueckoro voHa Zn", 
AXOJLALerOCA Ha MOBePXHOCTH™, H CBOOOAHOFO eKTPOHA 3OHbI MPOBOAUMOCTH, 

* TlockombkKy KaTasmmTuyecKkHe cBotcTBa ZnO nu ZnS OGycsOBJIeHbI MOBEPXHOCTHBIMH HecTe- 


{OMCTPHUHbIMH HOHAMH WHHKa, a 3JIEKTPONPOBOXHOCTb H JIOMHHECHECHWHA — WeHTpaMHi, pac- 
WIOXKEHHBIMH TAKXKE H B ruiy6uHe KPHCTaJ1a, TO KOJIMYeCTBEHHAA CBA3b MeKTyY ITHMH BeJIHUH- 
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UCTOUHHKOM KOTOPBIX ABJIAIOTCH M3ObITOUHbIe ATOMbI IHHKa, 061a {a roulyne! 
OU€Hb HH3KHM MOTeHI[HaJIOM NépBOM MOHHSallMH H MOSTOMy HOHH3OBaHHBIC y2Ke 
pH KOMHaTHOM Temmepatype. MexaHusM KaTamHTMYeCKOM PeaKI[HH Ha TAKOM 
WeHTpe (M0 KpaliHeli Mepe B CJIyy¥ae 9JIeKTPOOTPHNaTeJIbHbIX MOJICKYJI) MOXeR 
UMeTb HavasIbHOl CTaqvell OOpasoBaHHe MOBeEPXHOCTHOrO COeMHEHHA C Tepe 
XOJOM 39JICKTpOHA MPOBOAHMOCTH M3 KPHCTasa Ha MOJeKyJy (aHaJOorH4un 
coetunenuio Zn*O,7), yro Oblm0 ycTaHoBseHo B padoTe (’). - 

Kak uspectuo (!?), uuctTpii ZnS (6e3 MOCTOPOHHUX AaKTHBATOPOB H MJIdBHeH} 


Ip ONpegeneHHol OOpaSorKe oGlayaeT MIOMMHECHEHIHeH, koTOpast oO yCJIOBs 
JleHa HaJIHUHeM CBepxat 


cTexHomeTpuuHoro Zn 
KatamuTuueckad aK 

THBHOCTb “ucToro Zn§ 
B OTHOIMCHHH yKa3saHep 
HOH peakKUMH Takxi 

HaxOHTCA B CBA3H 
JUOMHHecleHIven Zn. 
-Zn. Ilonoca mOMUHeC 
weHunu ZnS-Zn BISBEE 
BaeTCH MpOKaKOM 4Hey 
cToro amopduoro Zig} 
cHayala B aTMocdepe) 
a3oTa B TeyeHHe 2 yacy 
mpH 950°, a 3aTeM 
Puc. 4. a — mpokamka B Mapax cepbl; O—upOKasiKa B BOCCTaHO- BOCCTAHOBHTeJIbHOU a’ 


podon#umenbyacmb mpokonku, mur 


BHTeJIbHOH cpefe. J — HavabHad OTHOCHTeJIbHaA KaTasHue- mocdepe. TIpokan cal 
ckan akTHBHOCTh K/K yax¢) 2—OTHOCHTe/IbHaA HHTeHCHBHOCTh ZnS-Zn B mapax Ccepl 
momunecnentun J/Ty oq ZnS — Zn NIPHBOAUT K Talliex 


JEOMHMHECIECHIHH HW CHAYE 
X*KeCHHIO HavdaIbHOM KaTaNHTHYeCKOH AKTHBHOCTH. Kak BUHO Ha pu. 4, BHauaJe} 
CHHKeHve KaTasIHTH4eCKOH AKTHBHOCTH Het ObicTpee TalleHHA JIIOMHHEeCILCHILAY 
YTO OObACHACTCA IIPCHMYUICCTBEHHBIM «OTPaBJICHHEM» (OOKHpOBKOH I[CHTPOB) - 
Havaye UpOKaJIKH NOBePXHOCTHOYO CJIOA. IIporpepanue B BOCCTAHOBHTEJIbHO! 
Y HeHTpaJIbHOu aTmMocqpepe TIOBbIMNAaeT JIIOMHHECIEHILHIO U yBeJIHUHBaeT HadaJib 
HY!O KaTaJIMTHYeCKYyIO AKTHBHOCTD, paBya, He C NOHOH OOpaTuMocTbi. Puc. 46} 
TOKa3blBaeT BJIMAHHE BOCCTAHOBHTeJIbHOH ‘aTMOc(epbl Ha JIIOMMHECILCHILHIO} 
WM KaTaJI“THYeCKYIO AKTHBHOCTb Zns. Takum o6pa3om, KaTaJIMTHYeCKH AKTHBHB 
IL€CHTPbl B UHCTOM C€PHHCTOM IHHKe oOyCcJIOBJIEHEI, Tak %#Ke KaK H B OKHCH WHA 
Ka, HaJIMYHeM CBepxXCTexXHOMeTpH4uHOrO Zn. ¥ 
@usukoO-xXHMHYeCKHH HHCTHTYT Tlocrynuio | 
um. JI. A. Kapnosa 14 III 1956} 
UWMTHPOBAHHAA JIMTEPATYPA _ 
1H. A. Macnuxos,C. A. Wmexenxua, JAH, 99, 277 (1954). * WB 
Macuuxkos, JloKkn. Ha 8 koHd. To nomnynpopoguuKkam, JI., 1955. %W.A. Mae 
HukKOB, C. A. IlmexenxKkuh, JAH, 99, 125 (1954). 4B. DauKxospcksu Mm 
A.Tepeuuu, Mss. AH CCCP, cep. xum., Ne 5, 805 (1936). > B. UW. BecenoBcKul 
A. M. Illy 6, Wpo6semst kuneruku u Karanusa, 8, 1955, crp. 43. ®A.Schleeds@ 
M. Richter, W.Schmidt, Zs. anorg. Chem., 223, 49 (1935). 7’ A.B. Ilextep 
flO. UW. MomKkoscxKkuhk, JAH, 72, 329 (1950), ®&§U.B. Kpuaos 
ueBpckaa, H.W. Ko6oses, K@X, 29, 1684 (1955). ® E. Mollwo, F. Stéck 
man, Ann. Phys., 8, 220 (1948), 1° F. A. Kréger, H. J. Vink, J.Chem 
Phys., 22, 250 (1954). ™K. U.Marsees, IT. K. Bopecxos, Mpo6nemp Kune 
THKH WM Katanusa, 8, 1955, crp. 165. A.A. Byugeab, A. WU. Pycauosa, Map 
AH CCCP, cep. ¢pus., 13, 166 (1949); R. H. Bube, Phys. Rev., 80, 655 (1950); J. Chem 
Phys., 20, 708 (1952). 


HAMM 3aBHCHT OT pasMepOB KPHCTaJIHKOB. B CBA3H C STHM CYINECTBEHHO [WIA MCCeEOBAHHA CBASH 
M@XKY KaTaJIMTHYeCKHMH CBOHCTBAMH NOJIYMPOBOAHUKOB, HX SJIeKTPOMPOBOAHOCTHIO H JIOMHHEC 
HeHUMeH HCHOMbSOBaTh MeJIKOKPHCTAJIMYeCKHe OOPasiblC OYeHb COsbWOH AHCHepCHOCTHIO, B KO 
TOPBIX POJIb MOBEPXHOCTHBIX S:PPeKTOB OTHOCHTEJIBHO BeHKa. YBeAHYeHHe PpasMepOB KpHCTaJIM 
KOB MOXKET OOYCOBHTb pasJIMYHA B KOJIMYCCTBEHHBIX 3ABHCHMOCTAX MeXxKILy KaTaNHTHUeCKHME # 
NOJYMPOBOAHHKOBbIMH CBOHCTBAMH NOJIyMPOBOAHHKOB, KOTOpbIe MOryT HaGMOMaTECA B PasaH 
HBIX YCJIOBHAX. 
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Horxaane Akagemuu nayr CCCP 
1956. Tom 109, Ne 6 


TEOXHMHA 


A. C. TOBAPEHHbIX 
K BOTIPOCY O PA3MEPAX 3@EKTUBHbIX PAXHYCOB HOHOB 


(ITpedcmasaeno axademuxom H. B. Beaoseim 30 I 1956) 


B ocHoBy COBpeMeHHOM pacipocTpaHeHHOM KOHUeNIMH CTpoeHusA KpHcTauI- 
WeCKOrO BellleCTBa, KOTOpy!0 CJleyeT Ha3BaTb CTePHYeCKOH, exKUNT yaenue 
| Payuycax HOHOB HM HX pasMepax, Kak 9TO BbITeKaeT H3 OOMeH3BeECTHOrO KpH- 
TaoxuMuyeckoro mpHHuuna B. M. Ponbymmugtra (*) u ero Teopuu KOOpAH- 
allHu. 

__OoulenpunaATo mpeycTaBenie, TO payHycbl HOHOB MMeIOT CYIIeCTBeEHHO 
OCTOAHHbIC PaSMepbI, JIMLIb HEMHOrO H3MCHAACh NO BMAHHeEM TaK Ha3biBae- 
OM NOMAPH3aUHH, B pesyJIbTaTe KOTOPOH Mbl NOmyuaem Js OMHOrO UM TOrO %Ke 
OHA H3 PasHbIX COeHHeEHHH BCe Ke pasIMUHbIe BeMMIMHbI. [naBHbIM 06pa3oM 
OSTOMY, HaYHHad C MepBbIX BbINHCJICHHM, MpoHsBeqeHHbIx B 1926—1927 rr. 
‘ONbAUMHATOM u IlaynuuHroM, H WO HacTosIlero BpeMeHH HAyT MOWCKH MpHem- 
€MbIX Pa3MePpOB HOHOB B WesAX HaHJyullero COBNMAaAeHUA C HaGMOMAIOULUMHCA 
@KaTOMHbIMH paccTtosHuaAmMH. IIpeqmaratotca pasHble MeTOJbI BbINHCIeEHHA — 
Tak Ha3bIBaeMble «OAHOBAJICHTHbIe> pajuycbt Saxapwacena (°), WH cucTema 
aJMyCOB, BbIYMCJICHHBIX H3 OMNTHYeCKHX JlaHHbIX Kopgeca (°), H «TepMoxHMH- 
KHe» paguycpt A. ©. KanycruucKoro (*), H, HaKOHell, payuycbl, ompesemen- 
ble pH MOMOWM HOHHBIX WoTeHwManoB Apexcom (*) u K. B. Auumupcxum (8). 
camMoe TlocjleqHee Bpema H. B. Benos u [. B. Boxun (') npequomwusu cBoro 
cTeMy pajHycOB HOHOB, MpOMeKYTOUHYIO 110 HEKOTOPbIM 3HaveHHAM MexK]Yy 
uctemamu Tonpyuimugra u [laynuura. 

| Jif OWCHKH Me2xKaTOMHBIX PpaccTOAHHH B TrajloreHuyax, cybpusax, Tey- 
wax uu TOMy MOMOOHbIX COeMHeEHHAX TePeXOHBIX 3JIEMCHTOB HW 9JICMeHTOB 
 18-9neKTpoHHo mpeqnocneyueli OOono4Koli cay2KHT yxKe [pyraa cucTema 
ak Ha3bIBaeMbIx KOBaJICHTHBIX pajlaycosB (*). OqHako Jia Oombluoro YHCa coe- 
wueHui (c TpoMexKYTOUHDIMH CBA8HMH) HH Ta, HH [pyrad cucTema He jaer 
JIOBJICTBOPHTeJIbHBIX Pe3yJIbTATOB, MH KaxKeTCA OMPaBaHHOH MBICIb OO Oj{HO- 
PEMeHHOM HCMOb30BaHHH J[BYX Pa3JIMYHbIX CHCTEM payHycos. 

V3 pa6oti (°) BbITeKaeT, 4TO 9**eKTHBHbIC PaHyCbl ATOMOB B COe/MHEHHAX 
[SMeHAIOTCH B 3aBHCHMOCTH OT COCTOAHHA CBA3H MexKy HAMM WH MOryT MMeTb 
mo6ce IpoMexkyTouHoe 3HaveHHe B pefelax OT THIIMYHO HOHHbIX JO 
HMMYHO KOBAJICHTHbIX, 4YTO He BCTpevaeT BO3paxKeHHA HH C TeopeTHyeckoH, 
[M ¢ (aKTHYeCKON CTOPOHBI, MOCKOJIbKY Mex]y KpavHHMH THIMAaMH CBHA3H Cy- 
JecTBYIOT Tepexojipl. 

Uro6bl onpesesuTb UpoMerKyTOUHble 3HaYeHHA payHycOB aTOMOB, Hajo 
HaTb KpaiiHue UX pasMepbl. Tak KaK KOB@JICHTHbIe (a JI THIMYHbIX MeTadI- 
[OB — MeTaslIM4GeCKHe) palHycbl ATOMOB YyCT@HOBJICHbI, OCTaeTCA TOJIbKO OMmpe- 
@NHTb HCTHHHbIe IPPeKTHBHbIE HOHHbIe PaMyCbl, HEH3BeCTHbIe JIA MO aBJIAIO- 
Hero OOJIbIIMHCTBAa 3sleMeHToB. JIA ONHApHbIX cOeqMHeHH (HaNpHMep OKHC- 
OB) TocemHee HETPyAHO CfemaTb, eCJIM H3BECTHO COCTOAHHe CBASH H TIpejledibl 
i3MeHCHUA pallMycoB XOTA Obl OAHOTO H3 HX (HaNpHMep KUcMOposa). ; 

EctecTBeHHO HauaTb C ompesemeHHuA payuyca HoHa (bTopa H3 coe HHeHHH 
JaF u KF. Ecau gua pagquyca F" npuustp 3Hayenne 1,33 A, To paquycbl HOHOB 
Ja u K OygyT papupr 1,01 u 1,34 A. Onv Bprincsenbl 10 dopmyse 


Ry = du—p — [Reo —Rk( Rea — Re), 
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rye dm—r — MexKaTOMHbIe paccTOAHHA B KpucTame; Rr-1 UW, Ree — HOHHBIM! 
HW aTOMHbIli paquychl F, paBupie, cooTBeTcTBeHHO, 1,33 u 0,72 A; k& — cTereHbh 
KOB@JICHTHOCTH CBA3H, paBHad yma NaF u KF, coorsetctseHHo, 5 u 3%. @ 

PewiMB COxpaHHTb cTapoe 3Ha¥eHHe payuyca Houa Na, no dropy, , paBHog 
0,98 A, MbI BbIHY2K]{@HbI COOTBETCTBEHHO H3MeCHHTb payuyc uoua F yo 1,36 A. Suagl 
MeTaliHuecKHe paguyep Na u K u cTemeHb KOBaJICHTHOCTH CBA3H B MX (TOpHy 
Wax, erko OMmpeqenuTb UX HCTHHHbIe sP@eKTHBHbIe HOHHbIe payuycbl. Tay 
yaa Na umeem: (100—5)% : (1,86—0,98) A = 100% : x, oTkyqa x (pasHocr 
MeX]LY Me€TaJJIHYeCKHM H HOHHbIM payuycamy) paBna 0,93 A, a HOHHbIM payuye 
Na*! = 1,86—0,93 = 0,93 A. AnanormaHbmm o6pa3om yaa K* nomyuaenh 
1,29 A. 


Ta6auna om 


es S ye 3 3 o is} iss is ‘ 
4 je ee) Boek f A [ee oa 
S| FEE | gak| 5° | 22 | 86] @ | Bee | 258) Be | 82 | gay 
6. | S88 |228| <2 | aa | adel o | S88 | £88] 22 | ga) 
H 0,00: {0/87 tna-o- |: 210) waked] (peted, 98st hee | ee 
Li 0,60 | 41,52 | 0,66 | 0,75] 4,06] Rb | 1,44 | 2,42] 1,46 | 4,55 | 4,8 
Be | 0,30 | 1,13 |(0,47)| 0,61] 0,901 Sr | 1,08 | 2,45'| 4,42 |.4.97)\ 0m 
B (0,10) | 0,97 |(0,42)|(0,60)} —- | y | 0,79. | 4.81] 0,91] 4,03 | am 
C —" > 0,77-4(0,44) | (0,59) 2 Pome 0, 76°94 60h 4 ose 
N — | 0/55] = 10,60) <2 fone | 0,490 1446) 9 lio gs aa 
) 4 AGrt Ny 560. Ite pues dynes 0,53 | 4,46} —. 10,89 |, am 
F 41,3671 1 0,72 |. —= | = toe all Mo. 19(0;40)2¢| 440 b= 10 sga cr 
Na | 0,93 | 4,86 | 0,98 | 4,09 | 4,39 0,54%4 11,40] — | 0,94 | 1,28 
Mg | 0,60. | 4,60 | 0,72 | 0,89 | 1.26] Ru | 0,56+4 14:35 | — | 0197] 1 
AT ©{°0,87" | 1,43 10,59 |.0,79:) “=, |) Rn | 10,73 nae] e a, Og 
Si 0,24 | 4,17 |(0,52)| 0,71 | — | Pd | 0,78 | 4,37 | 0,93 | 4703 | 1,400 
Pp 0,40 | 4,40 1(0,55)/(0,74)| — | Ag | 4,15 14,4414.19 14 93 |) a 
S (0,02)+8 1,05 (0,62) | (0,84)| — Cd 0,95 1,56 4,05 | 4,45 | 1,37 
(84-2 | 4, Sa ps ee Ee n hb t,03 | 
Cl 4585-2214 ,00°) = =] lh Sach 0568 14.40 F220, oc 
K 1,29 2525 |4582°4 453040 74d Spr yt O, SO)" quad ee ue: —§ 
Ca | 0,92 | 1,97] 0,99 | 1,42 | 1/43 0,84 | 4,43] — | 4,03 | 4,99 
Se."| 0,58 | 4,63 |.0,77 |.0,93 | — | Te. | (0,52)#"| 1,36) — 9 ka Ob 
Ti 0,494 14,47 | —*1 0.98 1 2114-2 44 364° — a 
06088 dh are ad Ble gigas 293-1 1 438 
Vv (0,35)**| 4,34) = 150,97 | <2) fi-Ca!4 3620 -|-2 6a%h 464) 4o7euee 
0,45+4 14,34] — }.0,98| — | Ba | 4,28 °| 2:93.).4/31 }.4 25) a 
0,727) 1,84). | 4,0f4 cet La | "0,96 (4.8714 05 | 4 
Er || (0,26)#8) 4,281: 91 (1,04) = a Ce] 0814 14 so i 
0,738,408} ==. Noleo} 2a 0,928 4-4 82) = >) 408 
Mn_ |. (0,20)#7| 4,341 — 1(4,46)) ~ol- Ta | 0/50 14746) — | 0’89 peas 
0,26 | 4,31.) —. 10,90} — | W | (0,40)*14-44. |. | 0. eaulaame 
O65 0 ate 0 eg ee 0,544 14.41} — | 0187 | 4,48 
0,85+2 | 4,34 |[0,90]] 0,99 |[1,15]} Re | (0,34)+7] 1/38] — |@.85)) — 
Fe 0,764 | 1,27] 0,90 °|'0,99. 1° } ~ DE} ~oc74t2" | 4°38) | lS gays eae 
: Vee ee eer 0,94 ,1y11 |p aA 22) iol 4744 Ie) Sob ee 
° ,25 |[0,89]1 0,96 | 4,12 | He | 1/04 | 4? 15 ! 
Ni 0,782 | 1,24 | ]0,87]] 0,96 | 1.43 Tr 0,76+3 es ae Firs “— 
Cu 0,76+2 | 1,28 |f0,90]| 0:99 | 7 1,470 | 4°74 1 4.49 | 2 ae 
0,824 | 1,28 |[0,88]}}(0,95)/- = | Ph 1 07248 Waly | gia 
zn | 0,67 | 4,38 |'0,80 | 1,93 | 1,48 1,20+2 | 4,75 | 4,26 | [1,35]| 1,55" 
Ca. | -0,540" 14,28.) .—. 10,861 7 |; Bind: (Op65)95)1.455.) Gea je nn 
Geo | O86r sided ie 11 086 tae 1,153 | 4°55 | 1,22 |[1,27]] [1,43] 
As | (0,40)#) 4,21 | — |(0,88)| — | Ra | (1,36) | ">? |(1\39)1(1.54)| — 
: oe 1,24 — 10,89 1,07" Th: | 099% 74 egy “eos ae 
e pace Pee. £ 4 
(9138) ae = | 0,94) — ]-U- | 0,98) 4353} = | 4)46 ) 1 


Mpumeuvanne. B xpyrseix ckoOkax — BennuMHD, NoTyYeHHBIe nyTem HHTepnomanAH. 
B kpadpaTupix cKOOKaxX — 3HAyeHHA, MOMYYeHHBIE Ha OCHOBE TEOPETHYECKHX pacueTOB CO- 
CTOAHHA CBsSH, He COBNataioulve C hakTHYeCKAMH Me2KaTOMHBIMM paccTosHuaMu. PayMycel — 
HOHOB JaHbI JIA KOOPANHANMONHOrO yea G. 
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? Ucnomb3ya aTH JjaHHble, H3 OKHCeli wu xmopuyoBn Nau K Opin HalyeHbt 
CTHHHbIe S(PPeKTHBHbIe HOHHbIC payuycbl KHCTOpoya UM xJOpa, PpaBHbIe, COoT- 
eTcTBeHHO, 1,46 4 1,85 A. I1pu nomomin xe moceqHHXx ObINH OMpeyeseHb! paquy- 
bl HOHOB GOOJIbINMHCTBA OCTAJIbHbIX JJIEMCHTOB JIA HaHOoMee BaXKHbIX BaJIeHT- 
BIX COCTOAHHU, KOTOpble MpefcTaBieHb! B Ta6u. 1. B Hel PpuBeqeHbI TaKxKe 
(bhekTuBHbIe payuycbl, KOTOPbIMH 3/IeEMEHTLI OOMaqalor BO PTOpHAaX, OKUCMAaX 
| cybiuyax. Payuycbl HOHOB HeKOTOPbIX 3JIEMeHTOB, 3a HEHMeHHeM JaHHbIx 
© M@XKATOMHBIM PaCCTOAHHAM, YCTAHOBJIeHbI MIpHO/M3HTeAbHO TyTeM 9KcTpa- 
jONAWMH TO KPHBbIM H3MCHCHHA payHyCOB HOHOB CM@2KHbIX 3JIEMeHTOB. TaKkHM 
FYTeEM HalifeHbI MCTHHHbIe spPekTHBHbIe payuycpnr V*5, Ast® St®, Set®, Cr*é 
An™’, J*? uw ap. Paguyc vona Au*! u3 aKkcTrpanousmuu KpHBOM, Coe_MuHAIOMel 
ayuycet Pb*4—Hg", papen 1,27 A. 

TakuM o0pa30M, 3Haxd HOHHbI€ H aTOMHbIe pajMycb! 3JIeMeHTOB MH COCTOAHHe 
3H. B OMHAPHbIX COeAHHEHHAX, JIEFKO ONpeseNUTh acbbeKTHBHbIe pajHycbh 
TABJIAIOUIUX HX ATOMOB. 


Ta6Onauna 2 
se PacueTHble MexKaTOMHbIe paccTOAHAA 
an nO JaHHbIM 
— ° s <= O«KcnepuM. 
9 *& ss . Mh naHHble 
iS moO le s | a a) BA 
eeieteclaees | -Lesioes | $2.2. 
) eo oe 3 ao a) oF 
a Os Er = ms [tal En 
LiF 6 2,41 | 1,96 2 Otol 2, Olas 98> (22104 
LiCl 34 2,59 | 2,44 249 | 2,49") 9 27 | 9.56 
Lid 04 2,98 2,76 ZA teill 2,88 2,84 3,00 
NaCl a2 2,19 2,76 Paths) 2,19 2,81 Piste 
KCl 28 3,14 | 3,44 iar sae 8.417 846 
RbBr 34 3,40 3,43 3,44 3,40 3,46 3,43 
EsGi 20 3,46 3,00 3,48 3,46 2). Ora 
CuCl 48 — 2,48* == hes (hs 2,48 2,48 (K. u.=6) 
Cu,O 29 — ilar = Dae) 2,16 2,14 (x. 4.=6) 
AgF 13 2746.4) (2,62 a 2,46 | 2,46 | 2,46 
AgCl 47 2,94 SO — 2,94 2,74 Dae Th 
AgBr 54 3,09 Beall — 3,09 2,84 2,88 
AgJ 66 3,39 2,98* — Byers) 2,98 2:97 (kK. 4.=6) 
MgF, © 73 2,10 2,01 1,98 Ai OF 2,00 2,00 
MgO 29 2,10 | 2,05 BAe 2210 210 1900 
MgS 65 2.52 |-2,49 2 bale", 56 | 02,60) | 2,60 
MgTe 79 Py nteril Pa totss Bartow! 2.80 2,92 2 OD (Ke a= 0) 
SrS 52 3,01 2,97 3,00 3,02 3,06 3,04 
SrSe 60 oH cama ck F313. |) BAG wl 3-42 
BaS 50 le 3,19 Sails) o420 3,19 Dipl) 
BaTe 67 3,04 3,56 228) 3,49 aoe Sl) 
| CaF. 7 9,39 | 2,35 9/27 | 2,37 | 2,30 | 2,29(x.4. =6) 
ZnF» 19 2,16 ZNO — Pigalle; 2,04 2,04 
i | ZnO sour 215°) 2,08" ZT 2, 49 wlll BD CSW S OSGrate=6) 
ZnS 72 Deo 2,49* — 2,09 Diao 2,49 (kK. 4.=6) 
= cds 69 | 2.77 | 2,67* 2,888) 2.6724 26205: 16) 
: HgS 75 2,86 | 2,67* = 2.94 | 2,74 | 2,68(x.4.=6) 
NiS 77 Daa? 2,49* — 2,06 2,36 2,30 (K.4.=0) 
PbS 64 3,08 oOo — 3,08 2,89 2,99 
Al,Oz 40 1,89 | 4,90 1,91 | 41,93 | 4,91 | 4,94 (cpeax.) 
| Fe,O3 45 4,99 | 2,00 -_ D0Ss wed, 06-8 | 92:06 
SiOs 52 erp ab eee 4,84 | 1,75 | 1,72 | 41,72(«.a.=6) 
| TiO. 50 1,96 | 2,08 4060) ©2002 eo, 01 | 2-04 
SnO> 43 2.06 | 2,44 des 2 Ose 20> I< 2 05 


* CyMmMbI Tak Ha3bIBaeMbIX KOBaJICHTHDIX PaHYyCOB [laynuura, MpHBeyjeHHBIe 
K KOOp/[HHalHOHHOMy uncsy 6. “ 


_ Jak KaK KpHTepveM MpaBHJIbHOCTH TeOpeTH¥eCKHX TOCTpOeHHH ABIAeTCH 
OOTBETCTBHe HX (PaKTHYeCKOMY MaTepHaJly, MBI B TaOm. 2 comocTaBHIH Hallry 
“acTeMy pajHycoB Cc [pyrMMM pacmpocTpaHeHHBIMH H TeopeTHYeCKH o60cHOBaH- 
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HbIMH CHCTeMaMH, UTOObI BbIACHHTb CTeMeHb NpHOJHKeHHA KaxKJOH HS HUX 
K 3KCH€PHMeHTaJIbHO YyCTAHOBJICHHbIM MeKaTOMHbIM PaCCTOAHHAM B KPHCTaA- 
JlaxX C pa3JIHUHbIM COCTOAHHeEM XHMHYeCKOH CBHA3H. | 

Kak noKasbipaeT TaO. 2, mpequiaraemadt HaMH CHCTeMa H3MeCHAIOULMXCH) 
ATOMHBIX PaHyCOB TPHBOAUT K JOBOMbHO XOpOleMy COBMayeHHIoO C SKCIIepH- 
MeHTA@JIbHbIMH J[AHHbIMM, UTO OCOOCHHO 3AMeETHO B COCHHEHHAX C MPOMeKyTOU-) 
HbIM COCTOAHHEM CBA3H, JIA KOTOPbIX TOMyualOTCA 3HAYHTeJIbHbIC HeyBASKH 
IIpH HCMOb3OBAaHHH KaK CHCTeMbI HOHHBIX, TAK H KOBAJICHTHBIX paj{HyCoB. | 

OjHako TIpHBeseHHad BbIIIIe CHCTeMa paqHycoB JJasIeKO He BO BCeX CJIyYadx} 
qaer wayulee mpuOnmKeHHe K 9KCIePHMeHTAIbHBIM 3HayeHHAM. Vimerorca| 
3aMeTHbI€C OTKJIOHCHHA (papa, He mpeBbiuaroue 0,1 A), HanpHMmep, Ay 
TasloreHHOB JHTHA, HoUAOB Rb u Cs, cemeHugoB Hu Temmypuyos Ca, Sr, Ba 
coequHenult Ti*?, Pb*? u ap. B cayuae ranoreHujoB JIMTHA yBeIHYeHHe MeKAaTOM 
HbIX PaCCTOAHHHM BbISbIBAeTCA, JOJRKHO ObITb, B3AMMHBIM OTTAJIKHBAHHeEM Kpyll 
HbIX @HHOHOB TasIOHOB, BO3paCTaIOWMM Cc yBeMYeHHeM HX pa3sMeposB. Cyme 
CTBCHHbI€’ OTKJIOHCHHA OT WCTHHHbIX Me@KATOMHbIX pPpacCTOAHHH, HadmIO,awo-} 
mecca y coequnenuu Ti’, Pb*? u ap., o6ycnoBaeHbI, BepOATHO, BJIHAHHeM He} 
yuacTBYIOWHX B CBA3H S-3JIEKTPOHOB. 

ABTOp BbIpaxkaeT ruryOoky10 MpusHaTembHocTs aka. H. B. Benosy, cqemaB-) 
IeMy PA, WeHHbIX KPHTHYCCKHX 3aMeUaHHH MO 3aTPOHYTbIM B JJaHHOM CTAaTbe} 
BolIpocam. 


KpuBopoxkcKkHi ropHopyAHbIit Tlocrynuso 
HHCTHTYT 30 I 1956 


UMTHPOBAHHAA JINTEPATYPA 


1H. B. Benos, I. B. Boku, Tepsoe copemanne no Kpuctammoxumun, Haq. AH) 
CCCP, 1954. * B. M. Touabpazmmugt, Ocnosnple ugen reoxumuu, Bs. I (1933), 
3A. ® Kanycruuckuit, WKOX, 1, 3B. 64 (1934). 4 JI. ayauur, Ipupona 
xumuyeckoi cpasv, 1947, ° A.C. lospapeuuu x, JAH, 109, Ne 5 (1956). ® K. Be 
AnwuMupceKnu dh, )KOX, 23, B. 2(1953). 7L.H. Ahrens, Geochem. and Cosmochem. 
acta, 2, Ne3 (1952). §E. Kordes, Zs. phys. Chem., 48, Ne 2, 91 (1940). ®°W. H. Zacha 
riasen, Zs. f. Kryst., 80 Ne 3/4 137 (1931). 4 
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Joraayn Akanemun HuayK CCCP 
1956. Tom 109, N 6 


BHOXHMH fl 


T. T. BOJIOTHHA u A. H. METPOBA 


OCOBEHHOCTH 3H3HMATHUECK HX *NPEBPAINEHUM 
YPIEBOXOB B PASHBIX 4UACTAX KJIYBHA KAPTO®EJIA 


(Ilpedcmasaexo akademukom A. H. Onapunem 80 III 1956) 


@usHoOMOrMyecKHe OCOOeHHOCTH pa3JIHUHbIX vacteli KJIYOHA KapTodena u3Be- 

‘THbI CPaBHHTeIbHO [aBHO (*), OMHaKO uccneqoBaHHit SH3HMaTHUeCKHX cHCTeM 

‘pyllb!l KapOornppas B OTIeMbHbIX YaCTAX KMYOHA MOUTH He TIpOH3BOAHUJIOCb. 

~ B xHactosmem cooolleHHH H3JIOKEHI Pe3yJbTAaThI HCCIeOBAHHH HeKOTOPbIXx 

HSHMATHYCCKUX § PeaKIHH, CBASAHHBIX C CHHTe€3OM H paclaqomM Kpaxmama 

3 pa3HbIX UacTAxX KJIYOHA kKapTodena, a 

rakoKe COJepKaHHA B HUX Pa3JIMYHBIX —pe- Tao6auna 1 

[YIMpYIOulHx BelllecTB. Cojepxkanne pexyuupyloutnx 
OmbITbI CTaBHIHcb Ha KapTodene copTa ®cHlecTB B pasHbIx yacTax Kyou 

Jlopx, KyOHH KOTOpOro cOxpaHAJIHCb B OBO- 


Wexpanunume upu 4—6°. Vccneqopanucp é Bohs: gd bak 

SKCTPAaKTbl, MIPHTOTOBJIeHHbIe H3 BepXYIIKH 1 ge Sl age. Zuheges 
6 Aes | soos) se |S Sites 

cTaTKa, T. e€. KJIYOHA 6e3 BepXyLIKH (38Ty Be | GS-1 Fess) ook | aoge 

acTb Jjasiee HasbiBaeM K1y6eub). []puroropse- 2 | ss2|s89"| ge" | s35- 

We SKCTPaKkTOB, a TaK2xKe HCC IeEOBAHHe AKTHB- 

OCTH (epMeHTOB IIPOH3BO,UIOCb TO MeTO- 1-H cpox (15 IIL 4956) 

Wuke, OMHCaHHOH Hamu paHee (7). Peqyuu- 

pyouqve BellecrBa, CBOOOAHBIe caxapa u (poc- . ee mie me ae 

opHIMpoBaHHble peyWupyloulve coeqvHeHHA it } 40,91] 07462] 12°64] 0/445 

ONpeeAIHCb OMNHCaHHbIM B (*) MeTOJIOM. 

Mceneqopanne moKa3asio (cM. Ta6m. 1), aTO 2-H cpoK (201V) 

cojlepskaHHe CBOOOJHBIX CaxXapOB 3aMeTHO 

MeHbIle B Bepxyllike, 4eM B KJyOHe, B pa3- Fs | He ie ae Bice 

Hble MepHObi XpaHeHHA kKapTodens, Kora Ill 5,211 0,216| 6.77 0,217 

oOulee KOJIHUeCTBO CaXapOB 3aMeTHO H3Me- 

Haglocb. KosuuecTBO pefyIHpyiomulux poc- s-H cpok (20V) 

(POPHbIX COeHHEHHH B BepxXylike Hu KwJyOuHe i 4 64{ 0.220! 5.681 0.200 

MPpHMepHO OJHHAKOBO H He NoOsBeprasocb 3Ha- II | 4,82) 0,264] 5.44 0,275 

YHTCJIbHbIM H3MCHCHHAM 3a HCCJIeOBAaHHbIe Il] 4,81| 0,260] 5,82} 0,242 


MepHObl BpeMeHH; COep2KaHHe HX OUCH He- 
3HAYHTeJIbHO MO CpaBHeHHio C cojlepsKaHHeM cBOOOHbIX caxapoB. ITlomyuex- 
Hble JaHHbIe MOCK OTMpaBHOM TOUKOH JIA MCCMe_OBaHHH depMeHntTa- 
THBHbIX PeaKILMH, KOTOPble, KAK OKa3aJIOCb, IPpOTeKalOT C Pa3sJIMYHOH MHTeHCHB- 
HOCTbIO B- pa3HbIX UaCTAX KJYOHA. 

Cuutesupyiollee octopomasHoe JeHCTBHe TIPOHCXOJUT 3HAYHTeIbHO HHTeH- 
CHBHee B BepXyllKe, 4eM B KsyOHe (cM. TaO. 2). OOparnad KapruHa HaOuo- 
Jaacb Hp onpeyeseHuu CoctorsmwKomyTasHoro jelCTBHA — OHO ObIIO BbI- 
PaxKeHO 3HAUHTebHO CHJIbHee B KJyOHe, YeM B BepXylliKe. 

B onpirax c jOOaBsIeHHeM B HHKyOANHOHHY!O CMeCcb AaKTHBATOPOB docdorvio- 
KOMYTAa3bI jelicTBHe STOTO cbepMeHTa TOBDIMAIOCb B OOCHX WacTAX KIyOHA, 
HO MeHbIUe.B BepXyllIke, 4eM B KsyOHe, T. €. COOTHOMIeEHHe AKTHBHOCTeH cpoco- 
rOKOMYTA3bl B BepXyIlIkKe HM KJyOHeE OcTaBaJIOCch TEM Xe, Kak H B OMbiTax 

C/A 


TaoOauma 2m 


xo30-1-bocbata B Bepxylike MU KsyOHe KapTopens. Muky0anvounsle 
Mae 8 ee eee mr raoKo30-1-docata+5 mr ramkorena, B—To 2#*e-+7,5 Mr | 
Na2SO3+3,75 mr MgSO4+1 ma 0,1 4 BepoHasoBoro 6ydepa (pH 7,0) ; 


a ce SS Sn no en ee | 
Bepxyuika Kay6eub BepxyluKa a 
Tn aa eT ee ox Sey a 
1 vo Ley 1 o Ley ! eg Bog = 8 Bos 
sve [See | dae | SEE gue |g52 | gue  |eee 
a | ESo.c [Begs Ese. | S2es A | efee |Sesse] seas | seer 
8 RSs ie Bees Be 3 Sana coe @r) oaAa @yzHa 
= , 
S F ; 3 { Ss 3 = 3 s 
a ae : s soil aes ; : ; a E 
2 olen | es ellos eaganes ies Slslalalslaleo/slal | al 
[288s fa ES ee eee eee 
A. OnuITH 6e€3 ROOABMECHHA Bb. Onpthc JoOaBMeCHHEM AKTH 
aKTHBaTOPpOB BaTOpOB PochoraAwKkoMyTa3sbH 
I | 0 | 26) 63] 7 | 10) 0 | 44{ 47) 14] 34 1] 0 { 8 37] 7 44,0) 6 13). 0) 70m) 
11 | 0 | 27] 69] 0 | Oo] 0 | 12} 43) 23] 46 IT | 0 | 14) 50} 8) 34) 0 | 2) 28) 15) 599) 
TET 20" 25/60} OF 0) 0 45) 26) 20)t5s ITI | O | 23} 60} 10].40] O |. 8} 416) 47 70 | 


CHJIbHO NOJaBAeT CHHTesHpyioulee JeicTBHe (YTO ObIIO MOKasaHO HaMH HM pa- 
Hee), OJHAKO CHJIbHee B KslyOHe, YeM B BepxyllKe. 

Viccneqopanve mpoteccoB pacnaga KpaxMayla NOKa3a0, 4TO STH MPOLecchl 
MpOHCXOAAT Tak»Ke pasM4HO B) BepXyliKe HM KWyOHE KapTodena (cM. Tad. 3), 
Tak, THApomuTHYeCKOe U choccbopomMTHYeCKOe JeHCTBUA BKCTPaKTOB MPOHCxO- 
AT Oonee HHTCHCHBHO B KJIyOHe, 4YeM B BepXylKe. 


6e3 JOOaBJIeHHA akTHuBaTopoB. JloOaBseHHe akTHBaTOpOB (POcPorsHOKOMYyTA3bl 


Ta6buunna 3 


ViccneqoBanve mpoleccoB pacnaja B BepxXylIke HM KiyOHe KapTo- | 
dens. Vuxy6annouuble cmecu: A —2 Ma uamH30BaHHOrO 9KCT- | 
paxta +2 moe 1% kpaxmanat+2,5 mr NaCl+H,O jo 5 Mu; 
B—3,5 Ma QvamM30BaHHoro 9KcTpakta + 3,5 ma 1% KpaxMaga + | 


A +4,25 #/10 NaF+41 ma M/3 ochopxoro 6ydepa | 
Bepxyuika Kay6enb 
Tloptop- 
gee 0 | 30 M. 24. 0 | 30 M. | 24, 


A. Tugpomutruueckoe geftictTBue (HapacTanHe 
peAyKWHH B Mr/MJ) 


| 
I 0.1. 10,104 40 tk een O50 gaan 


II 0) 0,060 0,152 0) 0,100 0,208 
Il] 0 0,072 0,152 0 0,100 0,200 
Bb. PochoponutTuueckoe eficTBHe (y6pIuIb 
P 8B ur/Maq) 

I 0 45 55 0 90 95 
I] 0 65 90 0 90 115 
ITI 0 70 75 0 80 97 


Hakonuenve peylyiupyionjux BeleCTB B OMbITHOM cMecu (pH uccCe_OBaHU 
PHAPONH3a B HaMM3OBaHHbIX SKCTPakTax C WOOABIeCHHeEM XJIOPHAOB) U -YObib 
HeopraHvyeckoro (bocdopa (pH ucceqOBaHHM peak <cboctbopomnsa) G6biwuiv 
BbIIMe B KJIyOHeE, 4eM B BepXyIlKe. 
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TakuM oOpa3soM, pesyJIbTaTbI HaLUMX HCCIeqOBaHH MOoKasasIH OCOOeHHOCTH 
poTekaHHA OMOXHMH4eCKUX Peak CHHTe3a HU paciiaqa KpaxMasa B pasHbIx 
acTAX KJIyYOHA: B BepxXylike Oosee CHJIbHO BLIPAKeHO CHHTesupyroulee Jeli- 
TBHe, a B KJyOHe — paciienssaionjee. OcoOeHHocTH OHOXHMMYeCKHX MpoLec- 
OB yrleBoqHOrO OOMeHa pa3JIHUHbIX YaACTeH KIYOHA ABMAIOTCA JasIbHeHIUHM 
OATBeEpKeHHeM HX CUSHOMOrHYeCKUX pa3sIMUHH. 


Jla6oparopua dusHosornMuecKoH XHMHH Tlocrynusio 
Axkayemuu nayk CCCP 23 III 1956 


LATHPOBAHHAS: JIATEPATYPA 
10,H.Caspeabesa, Jiucceptauna, M., 1955. 2? A. H. erposa, T. T. Bo- 


oTuuHa, JAH, 84, 1215 (1952) *P. M. Bexuund, A. Il. Merposa, Buoxu- 
Ha, 20, 444 (1955). 


a 
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Jloxaaynm Axkajemuu nwayk CCCP 
1956. Tom 109, N 6 


BHOXHMHA 


H. M. MOJISKOBA 


3JIEKTPO®OPE3 BEJIKOB HEPBA MW KOPELIKOB CIIMHHOrO MO3rA 
(IIpedcmaszeno axademukom A. B. Haaaaduneim 27 VI 1956) 


Mero amekTpodopesa Ha OyMare, Hallle(UIMH WMpoKoe IIpHMeHeHHe JIA 
pasqeleHuaA WU W3y4eHHA OeKOB CbIBOPOTKH KPOBH, OTKPbIJI HOBbI€ BO3MO%K- 
HOCTH JIA UCCMIe_OBaHHA OeNKOB HepBHOM TKAaHH. 

IIpumenenve MeToya amekTpocopesa Ha OyMare WIA pasfeneHHA PacTBOpH- 
MBIX O€JIKOB Pa3JIMUHbIX OTACIOB LeCHTPaJIbHOM HepBHOM CHCTeMbI KOUICK MO03BO- 
juno Ham (A. B. Mannaqun u H. M. Monsaxopa) (*) ycraHoBuTb, ¥To pacTBOpH- 
Mble Ge@IKH Ceporo H Oeoro BellecTBa OOJbUIMX NOJyWapHu TOMOBHOrO Mosra, 
MO32KeuKa HM CIMHHOFO MO3ra KOIIeK COCTOAT 43 6—7 OCHOBHDIX. O€JIKOBBIX (ppak- 
unui uM uTO 3TH OK ABJAIOTCH B OCHOBHOM OeIKaMH,  OOJIaqaroulMMi 
aeKTpotbopeTH4ecKO MOBHXKHOCTHIO, CBOHCTBeEHHOH rioOyIHHaM CbIBOPOTKH 
KPOBH; OeIKOB, J[BUXKYUIMXCA CO CKOPOCTbIO, XapaKTePHO [WIA asbOyMHHOB 
CbIBOPOTKH, B BbILNeMepeYHCMeHHbIX OTelaX WeHTPasbHOM HepBHOM CHCTeMBI 
COJeCPKUTCA JIMIIb He3HAYHTEMbHOe KOJIMYECTBO, UTO ABJIACTCH XAaPpaKTeCPHbIM 
OTMH4YHeM OeNKOB MO3rOBOH TKaHH OT OeJIKOB CbIBOPOTKH. 

B cpete 9THX J[aHHbIX MpefcTaBsAIO OONbIWOM HHTepec H3yYYHTb Oe/IKOBbIL 
cocTaB JpyrHxX OTJeOB HepBHOH CHCTeMbI MH mpexye Bcero mepudepuyeckHx 
Heppos. Mp npequpvHAH MosToMy 2eKTpo*opeTHyuecKHe HCCeqOBaHHA Oed- 
KOB TlepHdbepuueckoro HepBa, Mpexye Bcero CefaIMUHOrO HepBa KOMIK. 

Uccneqopanue Mpov3Boqnocb cileyIouluM OOpasom. Hepp, o¥nUeHHbIM OT 
COeMHUTeIbHOM TKAHH H COCYJOB, XOPOWIO OTMBITHIM (U3HOOrHYeCKHM pa- 
CTBOPOM, pa3spesaJicd Ha KYCOUKH HM TOMOreHH3HPOBaJICA C PaBHbIM OObBeMOM 
(busHonorMyueckoro pacTBopa. TomoreHaTbl 3aMOpaxKHBaJIMCb XKHAKUM BOS]ly- 
XOM B TeyeHHe 15 MHH. HM OCTABJIAJIMCb B XOJIOMMIbHHKe JO Cueqyroulero WHA. 
Tlocne oTTaHBaHudA SKCTPaKTbI WeHTpUdyrupowamucb mpH 6000—8000 06/muH. 
Ilomyuenuple TaKHM O6Ppa30M, 9KCTPaKTbI BOJOPaCTBOPHMBIX OeJIKOB HepBa MO]- 
Beprasucb 9ekTpotopesy Ha OymMare B BePpOHAJI-MeHHAJIOBOM Oydepe pH 
pH 8,6, HanpsxeHuu 240 B B TeyveHHe 6—7 4ac. OKacKa OeKOB Ha OyMaxKHbIX 
TomocKaxX Tocsle HX BbICYIMMBAHHA NPOM3BOAacb Ip MOMOWH KpacKH aMujO- 
mBapy 1OB. 


Mccneqopanua WOKa3saJI4, UTO HEPB TIO CBOHM BOJOpacTBOPHMBIM OenKaM OT-” 
wMuaeTCA OT TOMJOBHOrO H CHMHHOrO MO3sra. STO OTMHUHE 3akIIOUAeTCA TIPC2K JE ~ 


BCerO, KaK 9TO BAJHO Ha 9eKTpodoperpamme (puic. |, cM. BKeHKy kK cTp. 1154), B 
TOM, 4TO HEPB COJepXKUT 3HAUHTeMbHOe KONHYeECTBO OeNKOB, OOaarollux 
QIIEKTpOopeTH4eCKOH MOJBHXKHOCTbIO, CBOMCTBeEHHOH albOyMHHaM CbIBOpOTKH 
KpoBH. BewKoB, (BHXKYUWLUXCA B IIEKTpotpopeTHYeCKOM Tlose CO CKOPOCTbIO, CBOH- 
CTBEHHOH TOOyIHHaM CbIBOPOTKH, B 9KCTpakTe OeIKOB HepBa MeHbIlle, 4eM 
B 9KCTpakTaxX CHMHHOPO HW FouOBHOrO Mosra. TakuM oOpa3om, deKTpodoperpam- 
MbI PaCTBOPHMbIX OeIKOB CefasIMUJHOrO HEPpBa KOWKH OTIHYAIOTCH OT 3JIeEKTPO- 
(operpaMM Oe/IKOB CNMHHOrO H TosOBHOrO Mosra. 

Take Ke pe3yJIbTAaTbI MBI NOJYYHIM, H3y4¥ad MeTOAOM ameKTpotpopesa Ha 
Oymare OeNKH CejaMU{HOrO HepBa KOpoBbl. CelamHUlHblii HepB KOPOBbI, Kak 
M CeaJIHIMHbId HEPB KOIIKM, COMeP%KUT 3HAWHTeJIbHbIC KOMMYeCTBa OBICTPO ABH- 
KYUMXCH OeKOB HM MeHbIle «rOOyTMHOBbIX» OeIKOBLIX (pakuui, vem Oen0e 
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BelleCTBO CIHHHOFO MOsra; 9TO ACHO BHO Ha pu. 2, rye Hapsyy c seKTpodo- 
perpamMMamH OeJIKOB CejaIHOIHOrO HepBa KOPOBbI JaHbI IIeKTpocboperpaMMBI 
OenKOB Oesoro BellleCTBA CIHHHOFO MO3sra HM CbIBOPOTKH KPOBH KOPOBBI. 

Mb! BHAHM, TaKHM OOpas0M, YTO TKaHb HepBa OTIMYAeTCH OT MO3rOBO! 
TKaHH HaHYHeM OeIKOB «asIbOyMHHOB» HJIH, NpaBHbHee OblIO Obl CKasaTb 
Ha J[aHHOM 9Talle HCCJIeqOBaHHA, HaJIH4YHeM OeJKOB, IBHXKYININXCA B 3JIeEKTPO- 
(bopeTHyecKOM Ose CO CKOPOCTbIO, CBONCTBeHHOM aJIbOyMHHaM  CbIBOPOTKH 
KpoBH. Keitb (7), Hcceqya MeTOJOM 3eKTpodopesa Ha Gymare Gerku Nervus: 
obturatorius Obika, MpHlien K BIBOLY, YTO GeIKH HepBa MpescTaBssnioT Cobol 
B OCHOBHOM aJIbOyMHHbI. : 

Viutepecuble pe3yJIbTaTbl Obl TMOyYeHb! MpH IIeKTpocbopese GeKOB Ko- 
peluKOB CHHHHOrO Mosra KopoBbl. Kak BHAHO H3 3eKTpodoperpammpl (puc. 2), 
CNHHHOMOSPOBbIe KOPelliKH OTJIMYAIOTCA MO OeIKOBOMY cocTaBy H OT TepHdepH- 
YeCKHX HepBOB H OT Oesoro BelllecTBa CNHHHOrO Mosra. B KopelikaxX CMHHHOrO: 
Mosra, Tak Ke KaK H B HepBax, COfepxKaTcA OeNKH, JBHKYUIMeCA CO CKOPOCTbIO 
aJIbOyYMHHOB CbIBOPOTKH, HO HX B CIIHHHOMOSPOBbIX KOPellKaX MeHDbILe, 4eM 
B llepHdepHueckoM HepsBe; B OeIOM BelllecTBe CHHHHOrO Mosra «aJIbOyYMHHOB» 
MOUTH HeT. TakHM OOpa3s0M, KOpelIKH CNMHHOrO MoOsra TO COepxaHHIO «KasbOy- 
MHHOB» 3aHHMalOT KaK Obl cpefHee TMOJIOKeHHE MeKAY HepBOM H OeJIbIM 

_BUIeCTBOM CIHHHOrO Mosra. 

V3 THX JaHHbIX BHO, YTO pasMHUHble (yHKIUHOHAIbHO, a Takxe Pusore- 
| HETHYECKH OTJeIbI HePBHOI CHCTeMbl— CNHHHOH Mo3r, KopelllKH CIHHHOTO 
Mosra HW nepHdepwueckhe. HepBbI —OTJIHYAIOTCA pyr OT Apyra mo cBoemy Oes- 
KOBOMY COCTABy. 

CneyyeT OTMeTHTb,YTO cpeqH GeNKOB HepBa H KOPeIKOB CMHHHOFO Mosra, 
/a TakKe Oeloro BelllecTBa CIMHHOrO MO3ra MMeloTcA GesKU (paBya, B HeOOJIb- 
WOM KOsIMYeCTBe), [BHXKYUNeCH pH sieKTpodopese K KaTogy. Kak BHAHO U3 
9leKTpo@operpaMM, TaKHX OeKOB COJepxKUTCA OobIIe BcerO B 9KCTPakTax 
‘M3 KOpellKO8 CNHHHOrO sMosra. 

TakuM o6pa30M, MeTOA 3uleKTpotbopesa Ha OyMare MO3BOJIM BbIACHHTb 
OUCH HHTepecHbie OHOMOrMueCKHe Pa3sJIM4HA B OeMKOBOM CTpyKType CHMHHOTO 
Mosra, ero KOpelllKOB H TepuHdepuyeckoro HepBa. 

Jlanbueiimee usyseHve OeMKOB HEpBHOH TKAaHH, BbIABJICHHbIX pH NOMOMUM 
ameKTpodbopesa Ha OyMare, BeseTCH HAMM B HaNpaBJIeHH UAeHTHPHKALMH UM BbI- 
ACHCHHA XMMMUYeECKOM Mpuposbl STHX OeMKOB, MpHueM B STHX HCCIMeOBAHUAX 
MeTOJ 9JIeKTpotopesa Ha Oymare H MeTOJ 31eKTpodopesa Ha KpaxMasie CoveTaloT- 
CA C JPyrHMM MeTOAaMH HcceqaBaHuA OeNKOBbIX BeILeCTB. 


Vuctutyr, 6uoxumun YCCP Ilocrynnsio 
Kues XN 15 VI 1956 


IJMTMPOBAHHAS JIMTEPATYPA 


/ 
1A, B. Tlanaagauu, H.M. Moaaxosa, JAH, 107,* 568 (1956). 2A We 
Keil, Pfliig. Arch., 259, 146 (1954). 
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Jloxnagn AKkKajleMuM Hayk CCccP 
1956. Tom 109, N 6 


BHOXHMHA 


B. HW. PO3EHTAPT u M. H. MACJIOBA 


BJIAAHHE CYMOPOr HA CKOPOCTb BHEJPEHH A 
PAJIMOMETHOHHHA B BEJIKH MOSPA HW TNEWEHH 
(I1pedcmaszeno axademuxom B. A. Juzenbeapomom 20 IIT 1956) 


CoBpeMeHHbIe JaHHBIC MOSBOJIAIOT C ylocTaTOUHOH BEPOATHOCTbIO IIpeAVOJIa- 


faTb, TO CKOPOCTb OOHOBJICHHA OeJIKOB, H3MepxeMac TO HHTCEHCHBHOCTH BKJIO~ | 


YeHHA MeUeHbIX AMHHOKHCJIOT B OeKH, ABJIAeTCA BbIPAaxKeHHeM OOMeH HHTeH- 
CHBHOCTH CHHTe3a GerKOBBIX BellecTB(t,?), A. B. Mannaguny u H, Beptaiimep (°) 
TOKa3aJIH, UTO CKOPOCTb BKJIOUCHHA Me€THOHHHA B OeIKM MO3Ia OTYETJIMBO CHH- 
*KaeTca mpuH E-aBHTaMHHOo3e HM HeCKOJIbKO MeHee BbIpayKeHHO—IIPH HefOCTaTKe 
putamuna C,  @puyman-IJorocopa (*) uccneqoBana BAMAHMe MeMKaMeH- 
TO3HOFO CHa Ha CKOpOCTb BKOYeHHA MeTHOHHHa-S® vu ramunHa-C' B OenKH 
pasIMuHbIx opraHos. Ef yqanocb NOKa3aTb, YTO B 9THX YCJIOBHAX SHAYHTeNbHO 
yCHJIMBaeTCA OOHOBeHHe OeJIKOB B TeyeHH, cepAue, HagmoveuHHkax H CbIBO- 
porke Kpopu. B mosry uw moukax He ObINO 3aMeTHO OTYeTIMBbIX H3MeHeHHH., 

I. A. Heuaeza (°) B ombirax Ha Kpbicax yCTaHOBHJla, TO pH BOsOyxXeHHH, 
BbIZ3BaHHOM 3JIEKTpH¥YeCKHM TOKOM, CKOPOCTb BHepeHHA palMOMeTHOHHHA 
B OeIKH MO3ra IpowCXO_UT ObicTpee, YeEM MPH TOPMOXKeHHH, BO3HHKAIOIUIeM 
moclé BBeJeHHA CHOTBOPHbIX BelllecTB. Bce NpwBeyeHHble JaHHbIe CBUJeTeJb- 
CTBYIOT O TOM, 4TO MPH H3MeHeEHHN byHKUMOHAMbHOrO COCTOAHHA WeHTpaJbHOoM 


HepBHOU CHCT€EMbI MOMCT H3MCHATbCA HW CKOPOCTb OOGHOBJeHHA OeNKOB MOsra | 


M J[pyrux opraHos. 


SayaueH HacTosleH paOoTb! ObllIo H3y4YeHHe CKOPOCTH OOHOBJICHHA OesKOB 


Mosra, MeveHH HW TO“eK TPH CYMOpOKHbIX BOSJeCHCTBHAX B CONOCTABJeHHH 
C OOBCKTHBHO PerHcTpHpyeMbIM (PYHKIHOHAJIbHbIM COCTOAHHeEM OpraHH3ma. 

MeTojq4u «a. ONbITH CTaBHsIHCb Ha B3pOCIbIX KpouHKax HM kKpbicax. Jo 
BBeJeCHHA Pay[MOMeTHOHHHA BCeX XKMBOTHBIX BbIepKUBaIH 12 uac. 6e3 NMI. 
PayMOMeTHOHHH BBOJMJIH KPOJHKaM BHYTPHBeHHO, a KpbICaM BHYTpPHOpri0- 
muHuHO B yo3ze 5-10°—10-10° umn/muu ua | xr Beca. Cpa3y Bcmeq 3a MeTHO- 
HHHOM BBOMIH CYAOPOKHHIM areuT B Jose, OOecHeyMBAaIOMeH BbIPAKeHHOe Cy- 
JOpox*Hoe cocToAHHe B TegeHHe 2 uac. DyHKWMOHATbHOe COCTOAHHE KPOJIMKOB 
OMWeCHHBaIM MeTOJOM SJeKTpodHuedanorpapun, perucTpaluu KpOBAHOTO jaB- 
JIGHHA WM [bIxanuA. B yacTH OMbITOB X2KMBOTHBIX OG6e3{BHXKUBAIH JMMaLMHOM H 
TlepeBOAWIM Ha HCKYCCTBeHHOe JbIxXaHHe. SOTO Oplmo cyelaHO AIA TOTO, 4TOOBI 
HCKJNOUNTb BJMAHMe HHTCHCHBHOH MbIIeYHOH JeATeJIbHOCTH Ha OOMeH OGel- 
KoB. B sTux ombiTax 0 CyOpOXKHOL AKTHBHOCTH CYAMIH 10 aeKTPosHedaso- 
rpamMe. B onbiTax Ha KpbicaxX OrpaHHuBaIuch HaOmMOReHHeM 3a NOBeeHHeM 
2KMBOTHEIX. 

YMePUIBJIEHHE XKUBOTHIX NPOHSBOMIH TOUHO Fepes 2 Yaca MOce BBeeHHA 
paquomeruouuna. IIpu BbiGope storo cpoka MBI UcXoquNM 3 WaHHDIx Talitonye 
u Puxtepa (°) ul’. A. Heuaesoili (>), Koroppre MoKasaM, YTO MMeHHO Yepes 2 4a- 
Ca IPOHCXOAUT MAKCHMAaJIbHOe BHepeHHve pasMOaKTHBHOH Cepbl B OeKH Mosra. 

B vsByleueHHbIxX Opranax ompeqeiAnH comepxKanuve OOmleH U payqMoaKkTHBHOLi 
cepbl OenkoB. Jia sToro opraHb! W3MeNbuaM B XKMKOM BOsfyxe HW nomyyeH- 
HbId ToMoreHaT oOOpadaTbIBaNM JBOHHbIM oG6bemom 10% tTpuxsopyKcyc- 
HOH KucmoTbI. Ilocne wexTpudyrupopanua GenkoBblli ocaqoK Bab Mpo- 
MbIBaIH 5% TPpHXJOPpyKCyCHOH KHCNOTOM HM OObIHBIM cnocobom 9KCTparupo- 
BalM unMAbI. M3 nosyyexHoro OenKoBoro MopouiKa Opanu mpoOsl AA H3Me- 
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DeHHA PAaNHOAKTHBHOCTH HU OlpeseseHHA cofepxKaHHA OOMleH cepbl. Paquoak- 
THBHOCTb OOpasilOB H3MepsAMH B TOJICTOM CJI0€ MPH MOMOLEM TOpuoBoro cueT- 
iuka MCT-17 w nepecuernol ycranopKu Tuna B. V3 Kkaxgoli Hapecku 6emKa 
POTOBHJIH [Ba NapasWJIebHbIX PaWOaKTHBHbIX OOpasya. Cojepxanve omen 
cepbl onpeeisiH mo Metogy A. T. Uepnoro u K. B. [logotinuxosolt (’). 
IIpu pacuerax BHOCHM NompaBKy Ha 
SHOHTaHHY!IO =TOTeplO payWoaKTHB- 
HOCTH H OKOHYATCJIbHbIe JaHHble BbI- CxopoctTb O6HOBNeHUA GeIKOB MO3ra H MeyweHH 
paxkasIHy B eMHHWaX YesIbHOH pa- HOPMaJIbHbIX KPOJIMKOB 

(MOaKTHBHOCTH OeIKOBOH —cepbl 


ea Own wm a 


“Mn/MHuH Ha | mr ceppi GemKa). Pe- eee ape eas isi 
3VJIbTATbI MOABepramu cTaTucTuyec- bs Fe < ‘ 
KOH OOpaooTKe (8). 5 ~ fe 13 ~ Es 
PesyAbTaTH ONHTOB. : Be cael te : $5 
[ cepua uccnegopanuii Opina mocras- $| 2 | S$. | $2,| <2 | Se | sey 
meHa Ha kpomMkax. Vsyyanocb oOHoB- = 2 | £* | g ale as a] £5 | se | gas 
menue O€MKOB BHOpMe H Mp cyfopo- 3] §= | SF | §ze g. | $2 | Sie 
"aX, BbISBAHHBIX KOpa3ouioM. B Ta6.a. | 2| &s ee es ees 58 Som 
IpecTaBeHbl JaHHbIe OOHOBJeHHA 
JeKOB y HOPMAJIbHBIX KPOJIHKOB. 4 | 3¢99 | 5.3 | 683 | 9483] 6,2 | 1530 
C€M KPOJIHKaM 9TOH CepHH, MOMH- 2 12518 | 70) S60 DeZolebed 866 
O paHOMeTHOHHHa, BHYTpHBeHHO — 3 | 3037 | 6,1 | 498 | 94124) 6,8 | 1342 
sBowuu 6—10 pa3 B TeyeHHe onpi- 4 ee 6,6 on eee ae foe 
‘a no 0,2—0,3 ma dusHouormyuecko- : wb ee 185. | 5080] 6.2 | 819 
‘0 pacrsopa. UacTH xuBOTHBIX Te- 7 | 3963 | 772 | 550 | 5705] 7,1 | 804 
€| OMbITOM BBOAWIH unaluH Hu 8 |} 1333 | 7,0 | 190 | 3321) 7,1 | 468 
tepeBOAWH UX Ha UcKyccTBeHHoe 9 ae ao ae ore ae i 
IpixaHHe. Ham He yfaslocb OT- i 1506 | 67 | 225 | 50081 6,7 | 747 
(€THTb CKOJIbKO-HHOyfb 3aMeTHOTO = 49 | 1244 5.6 216 2631] 6,4 4414 
JMAHHA 3TOTO BMEeLUATeIbCTBa Ha 
KKOPOCTb OOHOBJICHHA OeJIKOB. eRe MNT MN ek hic iim Wea CGM OT 
7laHupie Ta6. 1 MokasbiBaloT, G... 65 | 392 | 6.6 | 1003 
TO HHAHBUAyadbHble KoNeOaHHA pss 


WebHOH payWOaKTHBHOCTH cepbi 

WeHb BeJIHKH, OJHaKO OTYCTMHBO BUHO, 4TO OOHOBseHHe OeMKOB MeveHH 
poucxouT ObicTpee, 4eM OOHOBMeHHe CeNKOB Mosra. Y 3THX KPOJIMKOB B 
eueHHe OllbiTa He ObIlO OTMeYeHO HHKAKHX OTKJIOHCHHM OT HOPMbI HH CO CTO- 


&. | 10me/ke 7 Gme/Ke G.\| 10. me/ke 
169 VM 1A 2Ome/ke 


oe 


iii hee a 
913 1399 1h 14 6 1453 


Hp.161 1253 1 " 
4-55 Ateibs Apisriitisiriiis 
Seedy AE ttt ee ty 


Puc. 1. 3amuch KpOBAHOTO JaBeHNA H AbIXAHUA Y KpOJIMKAa, OTPaBeHHOrO KOpa- 

300M. CBepXy BHH3: KPOBAHOe JaBeHHe, HYJeBAA MHA KPOBAHOTO JaBJeHHA, 

jixaHue, OTMeTKa BpeMeHH 0,2 CeK.,| BBeACHHe MCTHOHUHA, || BBeqeHHe KOpasouia 
? 


‘WHbI KPOBAHOLO JaBJIEHHA, HH CO CTOPOHBI OnNOIIEKTPHYeCKOU aKTHBHOCTH 
i 


| pb. 
8 cnegyromel rpyime OMbITOB Obl UCCMeAOBANbI KPONUKH, nowyyaBluine 


paso. Jina nosepxkanHa HelpepbIBHOTO CyOpoxKHOrO COCTOAHHA KOpa3oul 
oyunu noBTopHo oT 6 jo 11 pas B TeveHHe OnbiTa. O6mav 03a Kopasoua cocTa- 
} 


| DAH, vr. 109, Ne 6 4177 


: 


passa oT 55 yo 115 mr/kr. Ha puc, 1 42 mpeycTaBseHbl THIIMYHbIe KHMOrpaMM 
W auIeKTPOsHeedasOrpaMMa OJHOFO U3 ONbITOB STO CepuH. Vis nx BHAHO, YT 
KaxKoe BBEJeHHe KOPasOa MPHBOAMT K xXapaKTePHbIM H3MCHEHHSM KPOBAHOTO 


qapnenusa. Ha sekTposnueanorpamMe perucTpupyiorca THIHYHbIC CY LOPORHBIE 
paspayel. M3 conocras- 


192 
RN natltAend al at yleHHaA C HOpMOH (cp. 


Ta. 2 4 TaOm. 1) Buy- 


HO, 4UTO pH cymoporax 
CKOPOCTh BHepeHus pa- 
JIMOMeTHOHHHA B Oe/IKH 
44%  mosra yu levenH oTueTuH- 
BO HW2Ke, | 4eM B HOpMe, 

Mi | Cratuctiueckast o6pabor- 
ty \ Ka MoOTBepynua jocTo= 
45  BePHOCTh 9TUX pa3suonit 

ho (qa Mo3sra p= 0, 034, 

ya neuvenu p = 0,001). | 
V3 paccMoTpeHHaA pe 
3YJIbTaTOB TIPHBeCHHBIX| 
BbIUe © ONbITOB MOKEe 
ObITb CyelaH elle O4U 
BbIBOJ: HHTCHCHBHAaA Cy 
NOpOxKHaA JleATebHOCTS| 
He ByINAeT Ha COJeEPKaHue 
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14 o6ulei cepbl B Oenka 
Leek J 100 p46 mMosra HW TeyeHH. 
Puc, 2. DQnexrposuedasorpammMa kpOHKa, OTpaBseHHOrO IlomyunB ueTKue [aH 


Kopa30u10M HbI€ O CHHXKCHHH CKOpO 


. CTH OOHOBJICHHA OeKOB) 
pu cyfoporax, Mbl MocTaBHAH HeOOMbUTy1o CepHio ONbITOB (6 KOHTPOJIbHBI 
H 6 ONBITHBIX KPOJIHKOB), B KOTOPbIX MCCeOBaHHe NpOvSBOAHNOCh Ha (oH 
TOPMOXKEHHA LWeHTpaJIbHOH HeEpBHOU 
cucTembl. B kauecTBe BbI3bIBalollero | 
TOPMOKeHHEe AreHTA HCHOMb30BaIH CkopocTb OOHOBJeHNA OeKOB Mosra HW NeveHHy 
quays. Vissectuo yrHetaroulee yY KpOJIHKOB TipH MHOTOKPpaTHOM BBeJleHHH i 

CYROPOHKHBIX O3 KOpPa3sOJla 4 
BIIHAHHE Audauusa Ha YCOBHO-pe- i. 


Ta6muna 25 


(PIIEKTOPHYIO J€ATEMbHOCTb 2XKHBOT- es Mosr Neuens 
HbIx (°). [Jo HawiHM aHHbIM, OH Tak is g 3 5 = B 
2Ke OTYETJIMBO H3MeCHAeCT ONOIIEKTPH- 5 8 a ee 5 io on 
YeCKYIO AKTHBHOCTb KOpbl OOWIbLIMX ai@ | gel {se |= lo | 3s 
nonywapnn. Judauua BBO, x%KH- sis |8.1/8,/s2 78. 14, ) a 
BOTHbIM BHYTPHMbIIMeYHO B jo3e ‘ : x | es eal ea c= | es ae 
40 mr/kr 3a 10 Man. Jo BHyTpuBeH- ©] ¢/8.|S2/As|#-_| £2 |S | Bag 
Horo BBeeHHs paguomernonmna. 3] &|Se| $2 | 33 | 865 5 | 35/88 
Bpl0 N0Ka3aHO, UYTO TOPMOxKeHHe, : — an 
BbISBaHHOe AndauHIoM, He BMAeT § 
Ha CKOpocTb o6HOBNeHHA Genkop 1] 9 70) 1600)6,9} 232 | 2640) 6,6) 400 
Mosra H Me4eHH KPOJIHKOB. ‘ : ms eo ie oer [ieee | 
,7| 254 |4955| 7.4 | 585 
Cnejytouty to C€PHIO ONbITOB MbI 4] 9} 95)1489]6,9] 216 | 230016,9| 33a) 
MpoOBeyIH Ha Kpbicax. Ham ue yya- oi ae ce a re we Oy 7 
2 f 7 ‘ a 
JIOCb BbISBaTb J\IHMTeIbHbIe CyOpo 7 | 6] 105] 742)676| 112 | 2045|6°2| 330 


rH BBeJ€HHeM KpbICaM kopas3ouia: 
IIpHcTyMbl cyqopor ObiIH OUeHb KO- 
POTKUMH, A TPM MOBTOPHBIX BBeye- Cpequ. 
HHAX KOPa30Jla KMBOTHHIe Norn6asu 

ObicTpee, sem yepes 2 uaca. U3 pasnmuHEIx HCHbITaHHbIX Hamu CY MOporKHBIX 
areHTOB HaHOoulee YAOOHLIM HW MpakTHYecKH MpPHMeHHMBIM B HaLIHx yCJIOBK A) 
oka3asica chocdaKkou. : 
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2414 | 


50 309° 


Mernonnn BBoquin B yose 10-10°umn/munua 1 Kr Beca Tea BHYTpHOpio- 
WMHHO. Pochakon B jose 0,25 mr/kr BBOANAM BHYTpUMBIUeTHO. O6bIIHO yepe3 
6—8MHH. nocae BBeJeHUA Pochakoma y 2KMBOTHBIX PpasBHBaJIHCb CyAOporn, JH- 
BUIHeCA C KOPOTKHMH NepepbiBaMH B TeyeHHe Bcero OMbITA. OnbiT (Cc MOMeHTA BBe- 
MCHA PalHOMeTHOHHHA JO yMepLIBJIEHHA KUBOTHOPO) npos,ogxasica 2 yaca. TKa- 
HH OOpabaTbiBasI ONMCaHHbIM Bbille cnoco6om. Kpomemosra HW neyeHH B 93TOti 
CepHH HCCJeOBaJIH CKOPOCTb OOHOBJIEHHA SeKOB MOueK. Copep2KaHHe GenKoBoli 
cepbl B OpraHax KpbIC Mbl He OMpefleAM, Tak KaK KOMHYeCTBO TKAHH (Mosra) 
OKa3aOCb HEOCTATOUHBIM. OJHAKO 3TO HE MOTO NOBAMNATb Ha OLeHKY pesyub- 
TaTOB, MOCKOJIbKY B Npefbilyulelt CepUH OMbITOB ObIO0 MOKa3aHO, YTO CyOpox- 
HbI€ BOSJCHCTBHA He BJIMAIOT Ha COjepKanHe cepbl B GenKkax. Ilo 
qauupim IT’. A. Heuaezoii (°) 


SJIEKTPHYUeCK 

KPBIC on a % Sema Bausanve cylopor, BbISBaHHbIX PochakovIoM, Ha CKOpocTb 
OOHOBJIeCHHA OeJIKOB MO3ra, MeyecHH WH NOYveK KpbiC (H@pbI 

AaeTCH H3MCHEHHEM COJep- _ BbiparkawT yAenbHylO paMoakTHBHOCTb GeKa B MMn/MHH 

*KaHUA OOulel cepb! B OeKax Ha 1 mr 6enKa) 


Mosra. PesyJIbTaTbl OMbITOB 
NpescTaBJeHbl B TAG. 3, 43 
KOTOPOH BHJHO, YTO HH BOJ- 
HOM U3 HCCJIeOBaHHbIX op- 
TaHoB Kpbic CyHOporu, BbI- Kourponp | 17| 2,07-40,13 | 12,39-+-0,78] 25,30+1,39 
3BaHHble (ocdbakoJIoM, He H3- ‘ 

CHANH CKOpocTH CGHOBNe- Pechakon | 18] 1,930,411 | 10,660,74| 25,9344 ,32 
HUA Oenkos. Ilosyuenupie Ha 
KpOJIMKaX Pe€3YJIbTaTbI MOryT ObITb HHTepIpeTHPOBAaHbI CuIeyIOWlHM o6- 
pasom. Kak MU3BeCTHO, BeCb Hpolecc OOMeHa BeLLeCTB MOXKET ObITb yCJOB- 
HO pa3jleseH Ha «NlacTHyeCKHH» OOMEH, BKJIOUAIOWINK OOULMe BCeEM TKAHAM peak- 
HM NO[epXaHvA WKH3HEeATebHOCTH (B TOM 4HCIe, CAMOOOHOBMeEHHe XHMH- 
€CKHX BelleCTB, COCTABJIAIOWMX TKAHb), H «cieluduyecKHi» OOMeH, B KOTO- 
DbIM BXOAAT peakUHH, OOeCneyHBaloUlMe CHelHaIbHYy!IO (PYHKUMOHAIbHYIO Jex- 
f€JIbHOCTb J@HHOH TKaHH. OrpaHHueHHOcThb OOMHX SHEPpreTHYeCKHX Pecypcos op- 
aHH3Ma IIPHBOAUT K TOMY, YTOBCAKOe BbIParmKeHHOe YCHIeHHe (PYHKUHOHAJIbHOK 
€ATCJIbHOCTH WM CBA3AHHOe C 9THM NOBbIWeHHe Cheyuuyeckoro OOMeHa HeOO- 
KOAMMO JOJIKHO MIPHBeCTH K COOTBETCTBYIOMeEMyY CHH2KeHHIO: HHTeCHCHBHOCTH 
iwiacTHyeckoro OOmeHa. B HauIMXxX OnbiITax 9TO CHH2KeHHE BbIparKaeTCA B YMeHb- 
MeHHU CkOpocTH O6HOBNeHHA GenkoB. MoxKHO J{yMaTb, YTO BBHAY OcoOoK BaxK- 
HOCTH JIA OpraHH3Ma HOPMaAbHOH paOoTh! WeHTPpaIbHOH HepBHOH CHCTeMbI, 
B Cyuae YCHJIeCHHA JesTeJIbHOCTH 3TOH CHCTeMbI OpraHOB NOHMKaerTcA WwacTH- 
teCKHH OOMEH He TOJIbKO B MOSry, HOH B Apyrux TKaHAX (MeyeHb), YTO OGecrie- 
IMBae€T OPraHH3MYy BO3MO2%KHOCTb JOMOJHHTebHOH SKOHOMHH 3allacoB 3Hep- 
PeTHUCCKHX BEILIeCCTB. 

OTpulaTesbHble JaHHble, MOJyYeHHbIe Ha KPbiCaX, BO3MO%KHO, CBA3aHbI 
|) BUJOBbIMH OCOOeCHHOCTAMH 3THX XKHBOTHBIX. MoxKHO TakKe JYMaTb, YTO BbI3- 
}aHHOe B HalIMX YCJIOBHAX OMbITA BOZOyXKeHHe LEHTPAIbHOH HEPBHOM CHCTeMBI 
Y KpbIC HEJOCTATOYUHO JA TOO, YTOOI OGecNeuHTb H3MeCHCHHA OOMeHA BelLllecTB, 
| HaOrHyHble TeM, KOTOpble HaOmMORaIHCcb yY KpOMMKOB, OZHAKO OKOHYATeEMbHOe 
JeuleHve sTOrO BOoTMIpoca TpeOyeT JaibHeliwero HCCefOBaHHA. 


Taoauna 3 


Uncso 
OITbITOB 


Mosr | Tleuvenb | Touxu 


Bceco3nbii HayYHO-HCCIeOBaTeJIbCKHH TlocrynHo 
CaHHTapHO-XHMHYeCKHH HHCTHTYT 1 III 1956 


UMTUPOBAHHAS:- JIATEPATYPA 


) 18. H. Opexosuny4, 8-H che3l PusHosoroB, OHOXUMHKOB H PapMakosoros, Tes. HoKsa- 
jos, Kves, 1955. 27. E. Banagumupos, @ynKunonaibyan Onoxumusa mosra, Haq. 
}H CCCP; M., 1954. 2 A.B. Manaaaun, 'H. Beptaiimep, HAH, 02, 319 
/955). *A.B. Opuamanllorocosa, JAH, 102, 1227 (1985). °° T. A) Heua~ 
| Astopedepat Kanaugat. mucceptannn, JI., 1955. ° M. K. Gaito nde, D. R {- 
inter, Biochem. J., 59, 690 (1955). 7 A. T. Uepnu id, K. B. Tlonoutnukosa, 
woxumus, 15, 134 (1950). ®G. W. Snedecor, Statistical Methods, Iowa, 1946, 
1C.C. Kpptiaos, Ousnon. xypu. CCCP, No 4, 575 (1955). 
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Jloxnagn Anagemun Hayx CCCP 
1956. Tom 109,. Ne 6 


BHOXHMHA 


B. A. PYBHH, B. E. COKOJIOBA un O. H. CABEJIDBEBA 


HEKOTOPbIE OCOBEHHOCTH OBMEHA PACTEHHMHM KAPTO®EJISA, 
MOPA)KEHHbIX MOPLJMHHCTOM MO3ANKON 


(1 pedcmasaeno axademukom A. JI. Kypcanosem 22 IV 1956) 


OHO 43 IpHIMH CHHKeCHHA MpOAYKTHBHOCTH KapToelA ABIAeTCA Mopar} 
WKeHHe pacTeHHH pa3smMUHbIMM (POpMaMH MO3aHKH. Bonpocy o IipHpojse MOsau4-} 
HbIX 3a001€BaHHM KapTodesA MOCBAMIEHO. 3HadNTeNbHOe YnCIO padoT. O,HaKol 
OOJIbIUMHCTBO UCCJIEOBAHHM, MpOBeeCHHbIX B STOM HallpaBseHHU, He AaeT mpes-} 
CTABJICHHA O TeX CJIBUraX B OOMeHE BeLIECTB, KOTOPblec BOSHHKAIOT B paCcTeHHH! 
B pe3ysIbTaTe MopaxkeHuaA MO3aNKOH. CpBeeHua O CBOMCTBeEHHbIX TAKHM pactTe-} 
HHAM OCOOCHHOCTAX OOMeHa KpaHHe OrpaHH4eHbl H KaCalOTCA B OCHOBHOM CO-} 
epxKaHuA TOrO WJM HHOrO BeULeCTBA WJIM AKTHBHOCTH OTJJIbHbIX (pPepMeHTOR. | 

OcHoBbIBanch Ha pe3sysIbTaTaxX HCCAeAoBaHuH Hale sa6opaTopunH (1), a Tak-; 
2Ke YYMTHIBAA TOT (PaKT, UTO TOBHILEHHbIe TeMMepaTYypbl, Hapyliarolllve HOPMaJIb-> 
HbIii XO Npoweccow oOMeHa y KapTodena, cnocoOcTByioT pactpocTpaneHuw) 
MO3aH4HbIX 3a00eBaHHH, MOXHO Obi} 
JO UpeqnomaraTb, TO NopaKeHve 
MO3aHKOH COMpOBOKAaeTCH U3MeHe- 
HHe€M XapaKkTepa 3aBHCHMOCTH OT TeM- 
lepaTypbl psa depMeHTaTHBHbIX 
lipoueccos, HAyWux B pacTreHuH. Jinal 
TOrO YTOOb! YyCTaHOBUTb, HAaCKOJIbKO 

ruiyOOKH 9TH H3MeHeHHA, ObIIO pe- 

J0/ 19 VT FUT WeHO mpopecTH HaG6moseHua Hag 

Puc. 1. MntencuByocrb na610qaemoro (orTo- XOQOM YyrseBORHOrO OOMeHa Hi ABIX 

cuutesa (B Mr Og na | AM 3a 4ac) HOpMaJIb- HAA B pasJIHYHbIX YCJOBMAX TEMITC- 

HBIX (2) H NopaxKeHHBIX MopulMHHcTOH Mo- PdaTYPbl Y HOPMAaJIbHbIX HM TloparxKeH- 

3aukol (6) pacrenuli Kaproena B pa3sHble HbIX MOPIMMHHCTOH MO3aMKOH pacTe- 

eb ORE E erates HHH KapTodema. OHOBpeMeHHO y 

TeX KE pacTeHHH onpesemaAmacb UH-} 

TeHCHBHOCTb (orocuutesa. MccneqoBpaHuaA mpoBosumucb Ha copte Panuaa 

po3a, OCOOeCHHO OBepxXeCHHOM TlOpaxKeHHIO MO3aHUHbIMH 3a607leBaHNAMH. 

CrpaqaiomMe MOpuMHUCTOH MO3aHKOM pacTeHuaA Obl NOmyueHbI Hamu 3 
KIIYOHEH WM HHTeCBUHbIMH POCTKaMH, B3ATBIX OT MO3a@HUHBIX pacTeHuit. 

B xofe pasBuTus pacTrenuli onpeyeaiacb MHTeHCHBHOCTh (hoTOcHHTesa 
(MaHOMeTpHueCKHM MeTOJOM, pu 30°), qbrxanua (MOqHHUMpOBaHHbIM MeTOJOM 
Kynpesu4a (*)) 4 CHHTe3a KpaXMasia B JIMCTbAX MH KTyOHAX (in vivo, IpH MOMONLH 
MeTOJla BaKYYM-HHPUIbTpauMn). OnpesenenuA HHTCHCHBHOCTM [{bIXaHHA MIpOBO- 
AMIMCb pH Temnepatypax 10, 20, 30 u 40°, cunresa kpaxmauia B MMCTbAX — IPH 
20 u 30°, B k1y6HaX —mpu 15 u 30°. 

Kak moxkasbiBaloT TOulyueHHbIe Janubre (cm. puc. 1), HOpMambHBIe H Mo3a- 
MUHbIC PaCTeHHA MaJIO PasMMYaIOTCA MeXxKAy COOOM MO HHTeHCHBHOCTH NpoyyK- 
THBHOrO (poTocuHTesa. Bonee Toro, B MepBylO NONOBHHY BereTalMM n3MeHeHUs, 
HHTCHCHBHOCTH 9TOTO Mpolecca B XOM€ pasBHTHA CpaBHHBaeMbIX copM ULyT 
B OHOM HallpaBJieHHH—B CTOPOHy ee NOBbINeHHa. OfHako B KOHUe MIOmH 
HHTCHCHBHOCTb MPOLYKTHBHOTO (POTOCMHTeSa Y MOSAHUHBIX pacTeHHit SHaYHTeIb- 


me Oy Ha dyn? 
da YaC 
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HO CHW2KaeTCHA, Tora KaK Y HOPMAJIBHBIX NpOLOMKAeT HEYKOHHO MOMHUMATbCA. 
B pesyJbTaTe STOrO K Havasy Nepwowa kyOHneoOpasopaHun WMHTeCHCHBHOCTD. 
PoTocHHTesa MO3aHYHBIX pacTeHuii cocTaBaser Bcero 83% oT MHTCHCHBHOCTH, - 
OTMeYeHHOH B KOHUe HIOHS, TOrla KaK Y HOpMaJIbHBIX pacTeHuli BesHUMHA. 
MpOAYKTHBHOTO CoOTOCHHTesa K STOMY MOMeHTY JocTuraer 118% oT ucxo_HOlt. 
Onpeyenenua HHTeHCHBHOCTH AbIXaHHA NOKasau (cM. puc. 2), ro B ycuio- 
BUX CPaBHUTeIbHO NOHMKEHHBIX TeMuepatyp (10 u 20°) WwIxXaHHe mHCTHEB HOp- 
aJIbHOrO WH NOpaxKeHHOrO MO- 
3anKOW KapTodesA mpoTeKaer 2000 
MOUTH Ha OJHOM ypoBHe. Ogua- 
KO yKe H B 9TOM TeMMepaTyp- 
HOM MHHTepBaie HaMeyaeTca 
NOMHE OlpeseseHHad TeHeH- 
WHA: ECM B NepBol NOOBHHeE 
epHoja BereTaluH HHTeHCHB- 
HOCTb JbIXAHHA HECKOJbKO BBI- 
€ y JIMCTbeB HOPMaJIbHBIX pa- 
cTeHHH, TO BO BTOpOH NOMOBHHeE 
PHBbIe HHTCHCHBHOCTH jbIxXa- 
[MA CPaBHHBaeMbIX BapwaHTOB 
ak Obl MeHAIOTCH MecTaMH — 
oylee BbICOKaA HHTCHCHBHOCTb 
bIXaTe€JIbHOrO Ta300OMeHa OT- 
eyaeTCA yoxKe y JIMCTbeB MO- 
3aH4HbIX pacTeHHi. 
B HHTepBaJle MOBbILMeHHbIX 
Temuepatyp (30 u 40°) sta TeH- 
CHUA MpOABJIAeTCA elle apye. 
BIXaHHe JIMCTbeB KapTodeus, - 
OpaXKeHHOrTO MO3aHKOH, KO- 
opoe Ha MpOTAKeHHH HIOHA 
WIONA eT Ha Gomee HU3KOM ypOBHe, HeKeJIM Y HOPMAJIbHbIX pacTeHuli, K Ha- 
Yay aBrycTa 3Ha4uTeIbHO aKkTHBUpyetca. Y BeM4eHHe HHTCHCHBHOCTH Bees 
HHA HaOsiofaetca B 3TO BpeMaA H B JIMCTbAX HOPMAJIbHBIX PaCcTeHHH, Of- 
HaKO B 9TOM CJlyyae NOAbeM Ha- 
MHoro cja6ee. Ecau HWHTeHCHB- 
HOCTb bIXAaHHA JIMCTbeB HOp- 
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Puc. 2. Cpequne aHHble 10 HHTeHCHBHOCTH JbIXaHHA 
JINCTBeB HOPMAJIbHbIX HW TopayKeHHbLX MOPWHHUCTOK Mo- 
3auKOH pacTeHul KapTodeia B pa3Hbie CpOKH BeFreta- 
yun. A — npu 10 u 20°, B —npu 380 u 40°, a — Hop- 
MaJIbHble pacTeHus, 6 — mopavKeHuble pacTeHHua 


Taodauna 1 


‘Mutencusyocth CHHT€3a KpaxMaJia B JIMCTbAX 


JHOPMAJIbHOTO HW MOpaxKeHHOTO MOPILHHUCTOM MoO3aH- 
KOH KapTodesa (B mr rsoKosbl Ha 1 YT cbiIporo 
Beca 3a 4ac) 


5 VII 25 VII 23 VIII 


HOpM. | ropam. HOpM. | nopam. HOpM. | mopar. 


mycTa, T. @. 


MaJIbHOro KapTodesia B aBrycTe 
HoBbluaeTca Ha 21% TO cpaBHe- 
HHIO C OTMe€Y€HHOM B HIOHE, TO 
V MO8aHUHBIX pacTeHHi 9TO yBe- 
yMueHve jocruraer 36%. Takum 
06pa30M, B YCJIOBHAX MOBBILIeH- 
HOH TeMMepaTypbl MaKCHMaJibHaA 
HHTC€HCHBHOCTb JIbIXaHHA Y HOp- 
MaJIbHbIX pacTeHHH NpWXoO,uTca 
Ha cepeqMHYy VION, a y MOSaHY- 
HbIX — Ha BTOPy!O TlONOBHHY aB- 


Ha TOT MepHO, K KOTOpOMy y KapTodena mpHypoueHbl Tpo- 


yeccbhl OOpas0BaHua KyOHeH HM HaKONMJIeHHA Kpaxmaua. 
ConocTaBlleHHe KPHBbIX H3Me€HCHHA MHTeCHCMBHOCTH (pOTOCHHTesa MH [IbIxa- 


HHA MO3BONIHeT MpeANONOKUTb, YTO HaOsmiOfaBieech y MopaxkeHHOorO MO3aH- 
KOH KapTodemA B aBrycTe NOHW2KeHHe ypOBHA (POTOCHHTe3a ABJIACTCA Pe3YJIb- 
TaTOM OTMeY¥eHHOrO B TOT %Ke MepHO MOBbINICHHs! HHTCHCHBHOCTH J[bIXaHHsl. 
Croyjib 3aMeTHbIM NObeM AbIXAaHHA, HECOMHEHHO, JOJKeH COMpPOBOKJaTbea 
YCHsIeEHHOM TpaTOH MacTH4YeCKUX BEMMECTB, UTO He MOMKET HE OTPASHTbCA KaK Ha 

YpOBHe MpOMYKTHBHOFO (POTOCHHTESAa, TOK H Ha XOJe OTMOMKEHMA KPaxMaila. 
YpopeHb CHHTe3a KpaXMaJla B JIMCTbAX HOPMAJIbHbIX paCTeHHli BO BCe CpOKH 
118} 


ompeyleieHHi WM MpH BCeX HCIIbITbIBABLUIHXCA TeMIMepaTypax Obl SHAYHTeIbHO 
BbIUe, HeKeIM B JMCTbAX MopaweHHoro KapTodpeis. MureHcuByocTb CHHTe3a 
KpaXxMavla B MOCJeAHHX COCTaB/IAAa B CpeqHeM He Oovree 55% OT HHTeHCHBHOCTH 
Toro xe Mpowecca y. HOpMa/bHbIX pacreHuit (radu. 1). . 

OrMeyeHHas pa3Huika B MHTeHCHBHOCTH CHHTe3a KpaXMasla OCOOCHHO 3aMeTHA 
pH Ooee BbICOKOH TemMmepatype. Tak, B HiOMe YpOBCHb AKTHBHOCTH JIMCTbEB | 
mOpaxKeHHoro KapTocbeia MO CHHTe3y KpaxMana mpu 20° jocTuran 57% OT 
YPpOBHA aKTHBHOCTH JIMCTbeB HOPMAaIbHoro KapTodema; Mp 30° sta BemHUHHAa 
CHuxKasacb 1038%. B6onee NO3qHHH CpOK, B aBrycTe, HaOmofaemad pasHula 
110 OTHOLICHHIO K TeMMepaType MpOABHNaCb elle Goee OTUeTIMBO. B 3TOM ciy4ae} 
HHTCHCHBHOCTb CHHTe€3a KpaXMasla B JIMCTbAX MOpaxKeHHOrO KapToOpeA MO OT- 
HOUICHHIO K YCTaHOBJICHHOM JIA HOpMaJIbHOrO pacTeHua cocTaBlana 61% mpH 
20° u 36% mpu 30°. OTH aHHble NOKa3bIBaIOT, YTO B YCMOBHAX MOBbILICH- 
HbIX TeMMepaTyp NWopaxkeHHe KapToedA MOPIMHACTOM MO3aMKOH B OUCH 
Oombuolt Mepe cKa3bIBaeTCA Ha XOfe MpoOleccoB KpaxMawloooOpa30BaHHA. 

Cueyet OTMETHTD, ITO B Mpo6e OT 5D MIDNA, OTOOPAHHOL C yuacTKa, KaK H BCe} 
OCTaJIbHbIe MpOOb!, BY 4ac. yTpa, B JIMCTbAX MOpaKeHHbIX pacTeHHH HE TOMbKO | 
He yJlanocb yOBHTb CHHTe3a KpaXMaJla, HO OblJI OTMC4YCH 3HAUHTeCJIbHbIM pac-} 
may, ero. To xe aABeHHe, HO B ropa3qo SOomee cma6oH qopMe HaOmofamocb pH 
30° 4 B IMCTbAX HOPMasbHbIX pacTeHui. Cromb OTYeTMMBOe MpeobagaHue Mpo- | 
HeccOB paciagla KpaXMasla Hal MpoweccaMH ero CHHTe3a CBHJCTeIbCTBYeT O | 
TOM, UTO Y MO3AHUHbIX paCTeHHH BO3MOXKHOCTb OTKJaIbIBATb KPpaXMaJI B TKa- | 
HAX JIMCTbeB B BHJe BpeMeHHOro 3amaca Kpalive OrpanuyueH. BcweqcTBue 9TOrO | 
OTTOK IllaCTHYeCKHX BelleCTB B YTPCHHHe 4acbl y 9THX pacTeHHH HauMHaeTca | 
3HAUHTeIbHO paHbile, YEM Y HOPMAaJIbHbIX. | 

Uro kacaeTcd HHTCHCHBHOCTH CHHTe€3a KpaXMaJla B KIYOHAX CpaBHHBaeMbIxX 
BapHaHTOB, TO 3eCb pa3sHHlla MeKLy HOPMaJIbHbIM H BbIPOKACHHbIM KapToe: | 
seM Oblsa ene Gomee pasHTebHOH, YeEM B JMCTbAX. OnpefemeHHe HHTeCHCHB- | 
HOCTH CHHTe3a MpOBOsNsOCcb B Hadale CeHTAOPA, T. €. B TOT MepHog, Kora B 
KIYOHAX KapToea OCOGeHHO SHEPrHYHO HET HakoNeHHe Kpaxmasa. C 3THM 
XOpOWO CorMacyloTcaA JaHHble, NOJYYeHHble AIA KyOHeH HOPMaJIbHbIX pacTe- 
nui. VHTeHCHBHOCTb CHHTe3a KpaXMaJla B 9TOM Cyy¥ae JOcTHrala 3HaYHTeNb- || 
Horo ypoBHa pH 15° 4 Hub HEMHOrPO CHKaaCb NpH NOBbILMeHHM TeMMepaTy ppt || 
qo 30°. Mexyly TeM, B KJTYOHAX MO3AH4HbIX pacTenuli Kak mpu 15°, Tak u npu 30° 
Npouecchl MpeppallleHuA yrmeBOAOB ObIIM HalpaBJIeHbI HCKJIOUHTebHO B CTO- 
pOHy paciafla, YTO, HECOMHEHHO, yKa3bIBaeT Ha MOMHOe HCKaKeHHe HOpMasb- 
Horo XOfa yruieBOqHOoro OOmeHa. 


VHTeHCHBHOCTb CHHTe3a KpaXMaJIa B KJyOHAX KapTodena 
(B Mr rvoKo3bl Ha 1 T cbIporo Beca 3a ac) i} 


Temne- Hopmaspupie PacteHua, mopaxeHHEle 
paTypa pacTeHus MOPULMHUCTOH MosanKoli 
ASP 2,02 — 1,12 
30° Aa —1,91 


Takum o6pasom, NowyuenHble HaMH JaHHbIe MOKa3bIBaIOT, YTO TOopaxenues 
KapTopeA MOPUIMHHCTOH MOSaHKOH conpoBomKaeTca pe3KHM Hap YIWWeHHeM | 
KOOPAMHANMH Mex]ly JeHCTBHeM (PepMeHTOB YrvIeBOHOrO OOMeHa HM Temmepa- 
TYPHBIMH YCOBUAMHM Cpefbl, B CBA3H C 4YeM KapTOPeb, CTpalaoulu MOpUM- 
HHCTOM MO3AHKOU, TepAeCT CMOCOOHOCTh MpOMYKTHBHO MCHOMb30BaTb MOBbIUeH-: 
ble TeMuepatypbl. B pesyabrare sToro B yCMOBAAX CPaBHUTe/IbHO MOBbILeHHBIX! 
Temiepatyp B KlyOHAX MO3aM4HbIX pacTeHHli HepefKO HaOOfaeTcA yacTu4HOe: 
HJIH faxKe NOWHOe NOfaBJICHHe CHHTe3a KpaXMasia, YTO B KOHeEYHOM HTore: 
H CKasbiBaeTCA Kak Ha KayecTBe KyOHeH, Tak M Ha BeHUMHE ypoxaa. 


Tlocrymuno 

14 XIE 1955 
IMTHPOBAHHAS JIUTEPATYPA | 
F 1B. E. Cokoaospa, Buoxumun naonon un opouleh, COopn. 1, 1949, erp. 45.| 
B. ®. Kynpesuu, usnonorua 6onpuoro pacrenus, M3y. AH CCCP, 1947, erp. 141. | 
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XHMHYECKAA TEXHOJIOFHA 


A. H. OKYHEB u B. A. APJIHMWKHA 


OBECHMHKOBAHHE CY JIb@H]{HO-OKHCHbIX PACTIJIABOB 
NPOAYBKOM HX YIJIEBO3AYWIHOH CMECbIO 


(ITpedcmaszeno axkademurom C. H. Boasgdkosuuem 29 II 1956) 


Bonpocbl, cBA3aHHble C OTTOHKOH WHHKA H3 CYyJIb*HAHbIX pacnmaBoB, Je- 
AJIbHO He H3y4aHcb. BeneycTBHe rocnofcTBylollero NpescTaBsIeHHA O Maso 
,OCCTAHOBHMOCTH CysIbpHa WHHKA B PAL MeTaJJyPrHYeCKHX NMPOLWeccOB BBO- 
(HTcaA CTaquA OKHCMeHHA (cM., Hampumep, (')). B Hacrosmel cTaTbe coo6maior- 
‘A pe3yJlbTAaTb! H3yYYeHHA oOeclLHHKOBaHHA CYJbPHAHBIX pacnaBoB. 

YCOBHA PaBHOBeCHA peaKUHH BOCCTAHOBJICHHA CysIbPuAa WHHKA OKHCbIO 
rMepoqa H yriepOQOM SKCNePHMeHTabHO He H3y¥eHbI. Orcytersyer TakxKe 
JOCTOBepHbIfi TepMOAHHAMHYeCKHH aHaJIH3 STHX yCJIOBHH. 

Vcxogupie faHupie (2*) fsa pacueTta peakuHit 


ZnS (75) oF CO(ras) = Z1(ras) st COS (ras), (a) 
22S (rp) + Crpy = 22M ras) 1 CSo(ras) (6) 


IpuBejenbi B Tabs. 1; cormacHo STHM JaHHbIM, AH oo, AIA peakuMi (a) u (6) 
aBHO, COOTBETCTBEHHO, 73200 u 186750 Kan. Cormacuo 3naky AH, caeqyer 
> TOBbILICHHeM TeMMepaTypbl OXRKHAaTb POcTa KOHCTAHT PaBHOBecHA peakuHit 
a) (6). PesymbTaTbl pacueTos, BbINOJIHCHHbIX MeTOQOM TemKHHa—lI[[Bapumaxa, 
oe BataOlsc 2; 

Ta6Ounna 1 


VMcxogupie TePpMOJHHAMHYECKHE aHHbIe 


YpapHenue TA TemsOeM- 
BemjecTBO A H98 So9g C298 eure 


Be 


Zi 31200 | 38,45 GOT" Grea 4y91 
COS, | 32800 | 55,34 9-92 SC, = 11, 334-018-1087 — 
— 1,83-108. T- 
(1%, 298—1800° K) 
COq) | 26445] 47,3 6,965 | Cp = 6,79+0,98-10-°T— 
—0,11-105. T-2 


(19%, 298—2500 °K) 
ZnSrp) | —48400] 13,8 10,8 | Cp=12,16441,24-10-8T— 
—1 36-105. T-2 
(3%, 298—1200 °K) 
0 1,36 2,07 | C,=4,10+41,02-10-* T— 
AQT? 
(1%, 298—1000 °K) 
cs 27550 | 56,84 | 10,91 | Cp=12,45+1,60-10-8T— 
—1 80-108. T- 
(4%, 298—1500 °K) 


Corp) 
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KoncTaHTbl paBHOBecHa peak (a) wu (6) QA clydaeB BOCCTaHOBJIeHH: 
cylbuya WHHKa H3 CyJIb*UAHHIX pacnwaBoB. OyAyT: 


hs PznPcos ; (1 
se Ka (a) = Pco®@zns 
; PonPcs 
Kao) = ——: (2 
"70S 


B cBxa3H Cc TeM, 4TO 3aBOACKHe WTeHHbI, COfepKaT, KaK TpaBuso, MeHer 
7% WHHKa, B BbIpaxkenHHax (1) u (2) AKTHBHOCTD CysIb()uHya WHHKA MOXKeET OBIT! 
3aMCHeHa MOJIAPHOH JOJeH, HI, APyYrHMH CJIOBaMH, KOIHUMeEHT AKTHBHOCTI 
cymbusa WHHKa B pacnaBe 6e3 ocoOoH MorpelwiHOCTH MOxKeT ObITh NpPHHA 
PaBHbIM eHHULe. 


Ta6buuna 2 
PesysbTaTbl TepMOAHHAaMHYeCKOrO aHaH3a peakUHH (a) u (6) 


Peaxuua (a) Peaxuua (6) 
T-pa B °K = 
A Bp | lg K K A Lr | lg K | K 
— 
4200, =» |'.36200. | —6,60 |. 2754-40-7 ae a ae 
1400 30500 | —4.47 | 3.39.10-8 i! se wat 
1500 a oa ed 44000 5,98 4 ,05-10-8 
1600 24900 | —3,40 | 4,00-40-4 32400 4,43 3'72.40-8 


Jina pacueToB mpHmMemM HaHOomee OarompMATHbIM cayyal, Korga occ 
HOBHTeJeM ABJIAeTCA YHCTAA OKHCb yrsepoya. MonsapHaa Jona cymbpuya WHH} 
Ka B paciilaBe MO Mepe BOCCTaHOBJICHHA HW YaJIeHHA WHHKAa HelpepbIBHO yuert 
wmaetca. [lostromy, eciH IpHHATb ee paBHol 0,1, To sTo OyfeT TakxKe OTBEUATY 
HavOouee OnaronpuaATHOMy cmy4aro. B cooTBeTCTBHH C MpHHATHIMH jONyuyet 
HHAMH OyjleM MMeTb 


2 
PZn 


Ka in (4 = 2P zn) Nons i 


(3 

Pemasa ypasnenne (3) OTHOCHTebHO Pzn, HAXOMUM, 4TO mpH 1600° K pra 
= 6,32-10%ar, nau 4,8mMmMpt.cr. PaccuntanHad BemMunHa paBHOBecHoro map 
WHaIbHOrO WaBJICHHA WHHKAa B Ny3blpbKe rasa MPH BOCCTaHOBMeHHU CysbpH, 


HOrO paciwaBa YHCTOM OKHCb 
Ta6Oauna 38 yrepoqa IpHMepHo B 6—8 pajl 


PapuoBecHoe JaBseHue mapoB WHHKa MCHbIIe WaBJIeHHA NapOB WMH | 

Ka pH BOCCTaHOBJIeHHH Wad 

peneeate ye a KOBOrO pacnwapa, coep»xKad 

tana, |) © eee, lero TO Ke KOMMYeCTBO IMHKad 

B OK a7ne=O.t | “agus 0,08 | bong St080 T. €., MO STHM aHHbIM, Ipi} 

OMHAKOBOH 3aTpaTe BpemeuH)| 

HM BOCCTAHOBHTeIA — OTTOHK4] 

1500 3,06-10-3 1,74-10-8 2,76-10-8 WHHKAa OKHCbIO yruepoqa Ui 
b 

1600 | 6,32-10-8 | 1,93.40-2 195-10" cyIbpuAHOrO pacnaBa cocta: 


BHT MeHee 15% oT KomuMUeCTBS 
WHHKAa, OTTOHAeMOroO pH po 
YHX PaBHBIX YCJOBUAX M3 Ivaka. Cyenap Jonymenusa, ananornunpie pe gpl: 
AyllemMy, HaxXOQUM WIA peakuun (6): | 


Pz = V 2Keazns. (4 


oe PacveTOB Pzn MO peakIMAM (a) MH (6) CBeQeHEI VIA CpaBHeHH! 
B Ta6a. 3. 


uTol H nO peaKHHH (6) HHTeHCHBHOCTD OTTOHKH UMHKa OyeT mpuMepHo B 

6—8 pa3 MeHbule, uem pH TIpOMyBKe UaKOB. é 

: M3 H302%KeHHOPO CTaHOBUTCA NOHSATHBIM MOUTH TomHOe OTCYTCTBHe MOMbITOK 

 OTTOHKH UHHKA HeMOCpesCTBeEHHO H3 cysbuANOorO pacnuaBa. Jina weneli or- 
POHKH WHHKAa 3 WTeHHa mocweqHHe NOABepraroTca OecceMepoBaHulo 6es cpi0- 

COB AO NOMYYeHHA pacnaBa OKHCNOB C MOCceLYIOULUM ero (bIOMHHTOBaHHeM Gye 


Tloyqo6upimu Ke cooOpaxkKeHHaMH, NOBHAHMOMY, MpOAMKTOBaHO ipaBuso (°), 
corjlacHO KOTOpOMy xoloj- 


| HbI€ TIpHcayqKH B mponecce %o 
| (PBIOMHHTOBaHH A LUJIaKOB 10,0 
AOJLKHbBI COepxKaTb WHHK 


# 


: ® Ji &)-/ 

| 0683aTeIbHO B OKHCHOL cop - 
Bie: (bop NM naabok x 95 w-57 
Hsnox%KeHHble BBIe pe- &J7 ©-14 


a 46 
— dia waaxob 


3YIIbTaTbI CNpaBeIMBbI JIA 
cyuad MpOyBKu ¢cybpuy- 
HbIX PaclaBOB YHCTOH OKH- 
CbiO. = =yrdepoya. Onako, 
_pakTuuecKky B IpOMbILWJIeH- 
HbIX mpoleccax MmpoyyBKa 
BeeTCA CMeCbIO BOCCTaHO- 
BUTeIA C BO3YXOM, HalpH- 
Mep, CMeCbIO yrOJIbHOM [MbI- 
aM WU Bosyyxa. Kpome toro, 
B JIOOOM HCXOJHOM wiTeline 
4O HpoxyBKH ero yrwmeBo3- 


AyWHoli cMecbio coyep2KanHe 0 25 

: Ji 
KHCIOpoja SHaAUHTeEJIbHO. Y 73 100 
Tak, B 20% mMeqHbIx wTeit- beh: 
Hax cCofepsKaHHe KUCNOpOma Puc. 1. Kuneruka o1ronKu wMHKa u3 cyabbuquEIX w 
MBOrga pocTuraeT ‘-6,5— : CY JIb(PHAHO-OKUCHBIX pacmaBoB 


7,5%, "TO. COOTBeTCTBYeT 
23—27% MarHeTutTa. 

IIpu BBeqeHuu B cysbcUANbI, WIM, BepHee, CyMbPUAHO-OKHCHBIM pacmmaB: 
YrOJbHOU MbIIH WH BO3yxa MpoTeKaloT peakWHH Kak FOpeHHA yruepoya, Tak 
HW OKMCJICHHA CyIbPUAOB WTeHHa, YTO YCTAHOBJICHO HAMH 9KCIeCpHMeHTAJIbHO, 
lipHueM yemM Bpllue KOHHeHTpauva MeS B pacnmaBe, TeM OObWIe IpH Mmpownx 
PaBHbIX YCJIOBHAX OTHOMWeHHe CO/COz B ra30BoH CMeCcH, TaK Kak TeM OoJIbIIe 
oOpasyetca MeO B pesymbTaTe OKHCJIeHHA cyJbcPpuoB. C TeyveHvem mpomecca 
IIPOAYBKH yrJieBO3yIUHOH CMecbIO KOHIeCHTpaluA KMcopoya B pacnmaBe 
TOcTeneHHO yBeIHUHBaeTCH. 

TakHM 06pa30M, MbI MOXKeM CeaTb BbIBO, YTO IPH MpoOAysBke yrueBosyyui- | 
HOH CMeCbiO CyJIb(PHAHO-OKUCHBIX PaclaBOB, KAKOBbIMH ABJIAIOTCA Jarke OObIT- 
HbI€ ITe€HHbI, PaBHOBeCHOe aBseHHe NapOB WHHKa B My3blpbKe ra3a Oyyer 
OMpeleATbCA He peakiHelt (a), a B3aHMOelicTBHeM cmMecu CO + COs c pac- 
mmaBoM Me—S—O, c mpoTeKaHHeM CJIe{yIOWMX BarKHeHIUHX peakWHH: 


ZNO (p-p) iE. CO (ras) ae 21 rag) a CO, (ras)» = (B) 
ZS (pep) + CO(raay = ZN ra) + COS(ras, (r) 
2ZNO (pap) + ZMS(pap) = 3 Z2Mrazy + SOz (ras) « (a) 


Kak 6bluIO OTMedeHO paHee (7), Tpoleccbl AUCCOMMALMH HM HCMapeHHA CyJIb- 
uyja W OKHCH WMHKa He OKa3bIBalOT 3aMeTHOFO BJIMAHHA Ha PaBHOBeCHOe ]aB- 
JleHve NapoB WHHKa Np MpoTeKaHHH JarKe TOMbKO peakuMH (4). M3 yKasannpix 
BbIWWe Peak OCHOBHY1IO pOJlb urpaeT peakuusA (B). [IporekaHuto ee cnocobctT- 
ByeT HeMpepbIBHOe HaKOMJieHve KMCMOpOfa B pacmaBe B Tpolecce NpOyBKH, 
a TakKe B3aHMOseHCTBHe MO peakILHH 


FeO (pp) + 21S (pp) = ZNO0(p-py FeS(p-p). (e) 
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Peakuna (e) JOCTHraeT COCTOAHHA paBHOBeCHA HE TOJIbKO B JaHHOM Calyuae, 
HO Tak»xKe H IIpH OTpaxkaTebHOK NaBKe (°) H OeccemMepOBaHHH MeHbIX LWITeH- 
HOB (°). ‘ 

Ecuv cipaBeQMBbl BbICKa3aHHble NOJIOKeHHA, TO IPH NMpOyBKe WTeHHOB 
MOXKHO OMKUJaTb OoOsee SHAYHTeEMbHOrO YHOCa WHHKAa B ra3z0ByW da3y, 4YeM 3TO 
culeqyeT mo peakWHH (a). B 3TOM cay4ae MpeACTaBAIH Obl HHTEPeC BO3MOXKHO- 
CTH YCOBepLUeHCTBOBAaHMA mpouecca OTTOHKH UWHHKa B KOHBepTepax (’) 
H3aMeHbl (bIOMHHFOBaHHA LWJ1aKOB NpOAyBKOH CY JbPAAHO-OKHCHHIX pacnaBOB 
(wiTeHHOB). PaccMOTpHM, Kak 9TH B3rAfbl COPacyloTCA C 9KCNEPHMCHTAJIbHbIMU 
JAHHbIMH. 

IIpofyBka cyJib()HAHO-OKHCHBIX pacnwaBOB (WWTeHHOB) MpOBOANNacb B MO- 
JY3aBOACKHX YCJOBHAX Ha CMelvabHOH ycTaHoBKe (KOHBepTepe)*. Kowu- 
YeCTBO pacilaBa, MpOyBaBUerocd B OMMH MpveM, paBHAJOCb MpHMepHoO 5 T. 
Pacxoy Bo3fqyxa  cocTaBasaga 50—55 HM?/MHH, pacxog- yrvid — B cpeqHeM 
10 kr/MuH. B npouecce npoxyBKH nepHoquyeckH OpasHcb mpoObl pacnsaBa. 
Pe3ysbTaTbl NPpOAYBOK NpHBeeHbl Ha pHc. | HM CpaBHeHbI CO CKOPOCTbIO yfa- 
JIGHHA WHHKA H3 Waka Np (bIOMHHFOBaHHH MOCJIeqHHX. 

Ilo xapaktepy ycnoBHH npoBeyeHHA NaBOK OHH pa3sOHTbI Ha TPH rpyniibl. 
JZ\lna neppok rpynnmbl naBok xapakTepHa cja6ana OTTOHKa WHHKa H3 UITeHHa, 
4TO CBA3AHO C HH3KOH TemnepaTypou npouecca (1100—1180°), B To Bpema kak 
coyep»kanHe CO B cmecuh CO + COsz 6biulo BecbMa BbICOKHM (70 80—100%). 
Bo BTopok cepHH naBok (NoNe 34, 35, 37 — cm. puc. 1) Oblma BBefeHa cTaqHA 
OKHCJICHHA LWTeHHa BO3AYXOM, COOTBETCTBEHHO, B TeyeHHe 20; 40 u 60 muH. Kpo- 


Me TOrO, B Ne€pBbixX IByX CJIy4uaAx UWTeHH CMelvaJlbHO NOWOrpeBaJICA YIFOJb-. 


HOH MblJbio B TeyeHHe 20 MHH. (6e3 BOCCTaHOBJICHHA IHHKa). Temnepatypa mpo- 
wecca TaKHM OOpa3om Oblia noguATa yo 1200—1250°. PesynptaTpl npogxyBKu 
B 3TOM CJly4ae OKA3aJINCb BECbMa YJOBJIETBOPHTeJIbHbIMH. B TpeTbeli CepHH nvia- 
BOK (NeNe 1, 14, 45, 57) cragua oKMCHeHHA Obila HCKMIOUeHa, OHAKO KOHBep- 
Tep MojBepraJicA CheWWasbHOMYy NogorpeBy, 4TOObI H30eKaTb OXNAKMCHHA 
luTeiHa Nocjle NpHeMa ero B KOHBepTep. B 3Tom culyyae (cM. puc. 1) oTTOHKa 
IlMHKa MpoTekayla ycnewHo 6e3 npe_BapHTeMbHOH CTaqHH OKNCeHUA (HO NpH 
yCNOBHH JOCTaTOUHOH AIA Mpouecca Temnepatypp! (1200—1280°)). 
XapakTepHoH ocobeHHOCTbIO Mpouecca OGeCLHHKOBAHHA LWITeHHOB ABMIAeTCA 
BbIrOpaHHe Cepbl BHE 3aBHCHMOCTH OT cocTaBa ra30Bol qba3bl. IIpu 6ombuwom 
M30bITKe yrad (pH KosppuyHeHTe us6bITKa Boszyxa 0,5—0,6) HaOsmiogqaetca 
BbIOpOC Yepes paciaB YaCTHL HecropeBlueH yroubHOli mbH. ITO ABMeHHe, He 
HaOwlofarolleecA B CyYae MPOAYBKH LWMaKOB, OOBACHAeTCA TeM, YTO KHCJIO- 
POA BO3AyXa OKMCIIACT KaK YACTHUbI YOJIbHOM Mb, TaK U CyJbPugb wiTeina, 
YTO NO3BOJIA€T 9KOHOMUTb PaCXO TONMHBaA O€3 CHHXKCHHA HHTEHCHBHOCTH OT- 
TOHKH UMHKa H3 LUWITeHHOB. OQKOHOMHA yraA MOXKeT JocTuraTh 20—30%. 


YpaJbCKHH HAYUYHO-HCCeOBATebCKHit ¢ Tloctynuso 
HM MpOeCKTHbIM MHCTHTYT MeQHOH MpOMbILUJIeHHOCTH 28 II 1956 


UHMTHPOBAHHAS JIMTEPATYPA 
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* B SKchepHMenTaIbHOH YacTH paoOoTbl IpHHuManu yyacrue B. M, Buapmos, HY. I. Capxu- 
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TPEOJOPHA 


“ 


AlevictButesbubiit unex AH YCCP O. C. BAJIOB u I. C. BOPOHOB 


O BbIXOJIAX fTPAHHTOB HA BEPErY HOKCA B AHTAPKTHJIE 


B Hayane mapta 1956 r. Ham yyaulocb NOceTHTb BbIXOJBI KOPeCHHbIX MOpon, 
BEICTYMarollHe CpeAH MATepHKOBOrO Mba y CaMOro Kpas Je AHOrO Oapbepa Ha 
Oepery Hoxca*. Hackoipko HaM U3BeCTHO, Ha 3THX BbIXOMaX He TOKO reono- 
PM, HO H Boome HUKTO ene He Obit. Tlostomy, HecmoTpa Ha onHOOoOpasne pas- 
BUTbIX 3feCb NOPO, a Tak2Ke He3HAYHTebHYIO BeEHYHHY CaMHX HYHAaTaKoB, 
OMHCaHHe HX MOKET MpeCTaBHTb HeKOTOPbIii HHTepec. 

Mobi BbluleTeH 13 O6ceppatopuu Mupupiii Ha camouete JIH-2, NMJIOTHp yeMoM 
I. B. Copokuupm, co wrypmanom B. Jl. TyJHHbIM, GopTmexannKom B. H. Ma- 
KHHKHHbIM 4 Ooptpaguctom IT. M. Ilatapyuimnpim. Mpi cuntaem ce6a 0693aH- 
HbIMH YNOMAHYTb UX 3eCb C MPH3HaTebHOCTbIO, TaK KaK TOJIbKO Oslaroqaps 
JIETHOMY HCKYCCTBY H MyXKeCTBY BCero 9KHNAKa yalOCb COBEPIIMTb STOT NOMET 
HM OaronoyyyHO CecTb B TPYAHbIX YCMOBHAX BUMMOCTH. 

YuacTBopaBuine B nosleTe actponompl M, I]. Kyyepos u B. 3axonaiino onpe- 
‘ACNWNH acTpONyHKT M pasBusH MecTHyt1o ceTb. Ilo ux JaHHbIM KOOpAHHATHI 
-MCCIe€qOBaHHbIX HAMH HYHaTakoB cocTaBssAloT 107°41’B. 7.4 66° 3’10. 1. B patione 
‘STHX KOOPAHHAT K CeBEPO-BOCTOKY OT JOBOJIbHO KpyTOro CKJOHa MaTepHkKa 
PaccTHJaeTCA NOHH2KeHHAA YaCTb — MaTePHKOBbIN Oopsiop wenbioBoro sbsa. 
Kero o6ppipuctomy Kpaio MpHMbIKaeT JIMIeCHHOe bya Mope, HO y ero 10ro- 
‘BOCTOUHOK OKPaHHbl C MAaTepHKa cllyckaeTcA JIeqHHK, KOTOPbIi BbIXOQUT 
-AJMHHBIM A3bIKOM B Mope. IIpumepHo B 300 M oT ceBepo-BocToyHOrO Kpaa BBI- 
cTyna wesbpoBoro ba HaXOJATCA TpH BbIXOMa NOpOs — HYHATAKOB, BBITA- 
HYTbI€ B BOCTOKO-10r0-BOCTOYHOM HallpaBsieHHH. OHH pacnonaraioTca KyJIHCo- 
O0Opa3sHO MO OTHOWeHHIO Apyr K Apyry H pa3sqeseHbl NpoMexkyTKaMH WMpHHOL 
B ZU H 70M, NOKpbITbIMH JbyOM.O6MlaA HHA BCeH NOJIOCbI BbIXOJOB JOCTHraeT 
450 M, a MaKCHMasbHad wupuHa 110 M. 

Bpicota CKJIOHOB 9THX BbIXOJOB Hay MOBeEPXHOCTbIO WeNbdPOBOrO bya pas- 
wHuHa. Hau6onbutyto Beicory (18—20 m) umeeT ceBepHbIi CKJIOH KpaliHero BO- 
cTOUHOrO MaccHBa. OO6bINHaA 2%Ke BbICOTa OCTAJIbHbIX CKJIOHOB He IpeBbIllaeT 
o—6 M. 

K toro-3anayqy OT MONOCbI YNOMAHYTHIX BbIXOJOB HaXOQHTCH elle OMH HY- 
HaTak, NOAHHMalolmlMuca Ha 9—10 M Hag HaKJIOHHOM NOBEPXHOCTbIO bya, OKaM- 
Jaren ckoH. Jima Bbixoga 120 M, a wHpHua 40 Mm. Kpome Toro, B patone 
yka3aHHbix HyHaTaKOB HMeeTCA elle TPH APyrHX He3HAUHTeJIbHbIX BbIXOJa B BH- 
le OTebHbIX CKas pa3sMepom no 8—10 M2, 

J\Ba 43 HUX, pacnOJIOXKeHHbIle PANOM APyr C APYroM, HaXOMATCA Mex Ly OCHOB- 
HOH MOMOCOH BbIXOJOB HW OTJeCJbHO CTOALLHM HYHaTaKOM, a TpeTHH —B 70M 
K ceBepy OT KpaiiHero BOCTOUHOFO H3 OCHOBHOM NOMOCbI HYHATAKOB. — 

CpeyeHuA O reOOrHYeCKOM CTPOeHHH JTOFO MeCcTa JO ChelHaJbHOH MeTpo- 
rpaduyeckoh OOpaOoTKH coOpaHHbix KOJIJeKUMK MOKA OrpaHH4YHBaloTcA TOAbKO 
IIpeABapHTebHbIMH JaHHbIMH. 

Bce Ha3BaHHble BbIXObI, KaK Ooee 3HAdHTeJbHbIe, TAK HM MAJICHbKHe, CJIO- 
XKeHbI OJHHMH HM TeMH 2Ke CepbIMH BeCbMa KPYIHOSEPHHCTbIMH TpauuTaMH.. 


* Ora rpyima KOpeHHBIX BRICTYNOB NOAyunsa Telepb HasBaHHe OcTpoBoB JlasapeBa. 
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xelrewo eH oMdoxudim 
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jCpequve pasMepbi 3epeH MomeBoro umata BHUX JocTHraloT 3—5 cM B mlonepeu- 
| HHKe. 

PpaHuTbl paccekalorca HeECKOAbKUMH TOHKUMH (MOMHOCTHIO oO 15—20 cM) 
) KBAPLEBO-NOJIEBOWINATOBbIMH KUMAaMU. Ha oTAeMbHO CTOALIeEM Kpaiinem 10xKHOM 
HyHaTake, HapsxAy Cc NOAOOHbIMH 2KHaMH, HMeeTCA 2%KUMAa OKONO 0.5 M MOII- 
| HOCTbIO, M€CTaMH pa3fyBalomlasnca Jo 1,2 M, cocTosman u3*kpynHosepHucToro 
}POSOBOrO paHHTa C OOMbIUMM KONHYECTBOM 3eeHOrO MHHepavia, CXo_HOrO c 
9TH OTOM, 

B rpanutax HepeqKo BcTpevaloTCH pa3mHUHOi BeTHUHHbI KCeHONUTHI CO- 
| CTOAMIMe TaK2xKe H3 pasHooOpasHbix Nopoy. B wacTHocTH yKa»%KeM Ha KCeHOMHT 
)}Oenoro KBapuuTa NaMeTpom oKosO 0,5 M, cBeTMOCeporo cpeyHesepHUcTOrO rpa- 
jHuTa 1,5 M, KBapweBOOHOTHTOBBIX rHelicoB jo l’mM u yp. O6biunHo KceHOmHTHI 
YIlJIOTHeHbI H HMeIOT yrvioBaTbie OvepTAaHHA. CpeqHAA TOMUIHHa KCeHOJIMTOB 
} MW3MeHAeTCA OT 5 fo 15—20 cm. Tpanuupl ux copmerlaromeli NOposb! Oonpuieli 
|} YaCTbIO peskHe H He HECYT B Cee CKOJIbKO-HHOYAb APKO BbIPAXKeHHbIX CMeJOB 
) KOHTAKTOBbIX H3MeHeCHHI. 
| BoubiHHCTBO MJIOCKUX KCeHOJHTOB pacnosaraeTca B MOCKOCTH OpHeHTH- 
POBKH 3epeH TosmeBoro mNata HM CO{bl PPAaHHTHOFO MAacCHBa. OTa OPHEHTHPOB- 
Ka 3aKOHOMePHO BbIJ[ep2KHBaeTCA BO BCeX YeTLIPeX HYHATAKaX B MIpMMepHO 
OHO HW TOM %e MNOCKOCTH HW NajeHvem no asumyty 15—25° uc yraom naje- 
HuA OT 20 yo 40°. IlocmeqHee O6cToATeNbCTBO MO3BOAeT YTBepKaTb, TO 
OOHAPy2KeHHbie paspO3HeHHbIe BbIXOJbl [paHHTa ABJIAIOTCH JIMIb YaCTAMH 
-@€MHOrO KpyNHOro rpaHHTHOrO MaCCHBa, MpocTHparollerocA MORO JIbyOM Ha 
3HAUHTeIbHOe PaCCTOAHHe BONb NOOepexbA HM B IayOb MaTepHka. 

B rpaHHTaxX 4eTKO BbIPaxKeHO HECKOJIbKO, CHCTeEM OTJeMbHOCTH. TpellHHbl 
-OOJIbBLIMHCTBa H3 HUX OOsaqaloT yruaMu MayeHuA, OMM3KHMM K BepTHKAJbHbIM, 
Mf JIHWb B OAHOH CHCTeMe, COBNajalollel C MIOCKOCTbIO OPHEHTHPOBKH KPpHcTaJ- 
JIOB B TpaHHTax, TpeWMHbI NaaoT cpaBHUTeJbHO Nosoro (yrom 20—40°). 
: Bee oTyeabHOCcTH ompeyesmatoT coO6ol H riaBHble MOpdomeTpHyeckHe OcobeH- 
| HOCTH HYHATAKOB (3TO COCTOATeEJIbCTBO MOXKHO CUHTATh XApaKTePHHIM VIA OOJIb- 
WIMHCTBA HCCeOBaHHbIX HaMH BbIXOJOB KOPeHHbIX Topog AHTapKTHgbI). Tak, 
JWIMHHbIe€ OCH HyHaTaKOB H MpoOcTHpaHHA UX CeBePO-CeBePO-BOCTOYHbIX HM 1OFO- 
—yoro-3anay{HbIX CKJIOHOB OMpeesIAIOTCH CHCTeMOH C a3HMYTOM MllajleHHA 
~190—210°, yron nayeHua 75—85°. 

CucTeMa TDpelllMH MaTpalleBHAHOM OTebHOCTH C a3HMYTOM NayeHua 
15—25°, yrom 20—40° o6yc10BMBaeT OOMMH HAKJIOH BepLIMHHOH MOBepXHOCTH 
“BCeX YeTbIPeX HYHATAKOB B CeBePO-CeBepO-BOCTOUHOM HalipaBJieHHH. 
CoueTaHHe 3THX J[BYX CHCT€M IIPHBOJUT K TOMY, 4TO BePUIHHbI HW BOROpas- 
JlenbHble rpeOHH HYyHATaKOB IpHOsMxKeHbI K UX Joro-loro-3amaqHOMy Kpal, 
HM HUMeCHHO 3f/eCb HaOm0faloTcH HanOomee OOPbIBHCTHIe CKJIOHbI, BIJIOTb JO BbI- 
-COKHX BEPTHKAJIbHbIX YCTYNOB. TpeTbA cucTema ¢ a3HMyToM nagenua 9VD—110°, 
yrom 80—90° onpeyenseT coOoH OpHeHTHpOBKy BOCTOUHIX H BOCTOKO-1Or0- 
-BOCTOUHBIX CKJIOHOB. 
Ileppaa HW TpeTbA CHCTeMbI OTJeMbHOCTH OOBIYHO HMEIOT TulayKyIo MOBepx- 
HOCTb, a BTOPaA OTJeNbHOCTD Yale BCero HepoBHa, OyrpucTa. 
B wesoM KOMOHHaLLHA BCeX CHCTeM OTJeJIbHOCTH OOpa3yeT B HyHaTaKaXx Kak 
“Obl CHCTEMY HECKOJbKO pa3s0OU[eHHbIX H TO Goslee, TO MeHee BbIABUHYTbIX KHP- 
THUHKOB, MOCTaBJICHHbIX Ha y3KylO JWIMHHY!O TpaHb. 
B Han6onee ceBepHOM yrvIy OTJebHOrO 1O2xKHOrO HyHaTaka MbI HaOoAaIH 
3epKasla CKOJIbXKCHHA, OPHCHTHPOBAHHble B *HKUME B MOCKOCTH C a3HMYTOM T1a- 
qenus 190°, yrom 60° u c NOUTH POpHSOHTaJbHbIM HallpaBJeHHeM IITPHXOB. 
Bpaq WM, OHAKO, 9Ta NOABUXKKA Oba CKOJIbKO-HHOYAb 3HauMTeJbHOU. 
Viz Bcex 9K30reHHBIX (paKTOPOB B HacTOAIMee BpeMA HaHOoNbUIee BIN AHHE 
Ha MlOBepXHOCTb OMMCbIBAeMLIX HYHATAKOB HMeIOT TeMIepaTYPHbIM M 30J1OBbIIt 
-caxtoppl. Tlog uxX COBMeCTHbIM BO3eHCTBHeEM MOBEPXHOCTh CKadl 6bICTpo paspy- 
waeTca H OHH MpHoOpetaioT oKpyrvble ovepranus. [pH aToM XapakTepHoO, UTO 
B BCPXHHX YacTAX OOPbIBYMKOB HM YCTYINOB CHJIbHO PasBUTbl pa3sHooOpa3Hble 
-3pdpekTuble (POpMbI BbILyBAaHUA B Bue PasAMUHEIX MO PopMe H BeNMUHHE AIeeK, 
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a Tak2Ke TOHKHX KPY2KeBHbIX HaBeCOB CO CKBO3HbIMH OTBepcTHAMH. Pasmepbi 
39THX HABeCOB ObIBaIOT HHOFa HaCTOMbKO BeJIMKM, YTO TO HHMH MOMKET CBO- 
6oqHO yMellaTbca YeJIOBeK. 

Ilpoqyktbl paspyWeHHA rpaHHTOB OTJaraloTcH TyT Ke y NOMHOMbA HW Ha 
BePWMHHO MOBEPXHOCTH HYHATAaKOB, OOpa3syA HaKOMVJICHUA ApecBbl WH WeOeHKH 
MOILLHOCTbIO B HECKOJIbKO J@CATKOB CAaHTHMeTPOB. Oco6eHHO MHOrO Takoro O6VI0- 
MOUHOFO MaTepHasia BCTpeuaeTCA Ha BOCTOUHOM MH CeBePpHOM CKJIOHAaX. 

STOT Npouecc pa3spyWeHHA OMMCbIBAeMbIX HYHATAKOB, MOBHAMMOMY, JocTa- 
TOUHO JVWIHTeeH, TAK KaK MbI CMOrsIH OOHAPyXHTb TOJbKO B OJHOM MecTe Ha 
UX MOBePXHOCTH CWlefbl JI@MHHKOBOH WTpHXOBKH, HalpaBJIeHHble TOUHO C 10ra 
Ha cepep. Kpome Toro, BaslyHb! HeCyT Ha ce6e CylebI HHTEHCHBHOHM JJeCKBaMalHA. 

OGulee KOMHYECTBO MOPeCHHbIX OTJIOKeCHHH Ha NOBEPXHOCTH HYHATAKOB 
CPpaBHUTeJbHO HeBeJHKO. OHH NpefCTaBJeHbI WeOeHKON, ralbKOM HW BasyHaMu 
cpeqHel BenHunHb! (20, peyko 40 cm B Auametpe). Kak npaBuso, 9TOT OOOMOU- 
HbIM MaTepHasl XOPOIWO OKaTaH HM WeOeHKa BCTPeuaeTCA OTHOCHTEJIbHO PeAKO. 

Vntepecuo, 4TO O6JOMKH MeTaMOpC*H30BaHHbIX OCAOUHbIX NOPOA POSOBbIx, 
M@JIHHOBbIX H KOPHYHEBATO-KPaCHbIX KBAaPIWHTOBHJHbIX NeCYaHHKOB, a TaKKe 
rpaBeJIHTOB HW Me@JIKOFaJIeUHbIX KOHTJIOMepaTOB COCTABJIAIOT 3]/eCb yxKe 3HadH- 
T@JIbHYIO UACTb MOPCHHbIX OTJIOXKeHHH, YTO Pe3KO OTMHUAeET JaHHbIM palioH O 
palona nocemka Mupupii. Kpome Toro, OTMeveHbI PO3OBbIe H Cepble rpaHHThl, 
THEHCbI, KBAPWHMTb! HW OCHOBHbIe NOposb! (WHabaszoBble NOpdupuTp! H p.). 

Becb OOJIOMOUHBIN MaTepHadl esIOBHabHOrO MU Je€{HHKOBOrO Tpovcxox]e- 
HHA pa3sBUT Ha MOHHKeCHHAX MeK[AY OTAeJbHBIMH TpALKaMH, OCOpasytouluMK 
MesOpeyIbeq) HyYHATaKOB. Syecb HMEIOTCA MIPHCbINaHHble WeOHEM YINVJIOMLeHHBIE } 
NIOMaKH, Ha KOTOPbIX paHee HaXOJ[MJIMCb CHEKHHKH, celyac pacTasBIUlHe. 

Hewb3a He YMOMAHYTb HO page, XOTH HW He3HAYHTeJIbHBIX, JIe]AHbIX 
pyakos. Ceyac OHH NpomMep3iH JO WHa, HO pOBHad YTOPpH3OHTabHaA M0- 
BePXHOCTb C H€COMHEHHOCTbIO CBHJETEJILCTBYeT, UYTO JICTOM 3TH IPyAKH, ruly- |} 
OnHOK yo 15—20 cm, ObliH 3anomHeHBI BOZO. Bce OHH HaxO,ATCA B OMHA- | 
KOBbIX YCJIOBHAX, IPHMbIKasd C OMHOM CTOPOHb! HEMOCpeCTBEHHO K OOPbIBUCTO! | 
TpaHHTHOM CKayie H OKaliMJIAACb BaJIMKOM CHeKHOrTO HayyBa. OObIMHO 9TH 
mpyaku yskue (qo 1,5 M) MW BBITAHYTbI BAONb CKaJIbI Ha Uporaxenuu 5—8 M. 
Odpasopanve TakUX UpPyAKOB OObDACHAeTCH Coulee CHJIbHBIM TIporpeBoM ckaJ | 
M aKKyMYyJIAWWeH HMM Tera. 

K kKaxkyoMy HyHaTaky IpHMblKaeT ToKaTbIli JeqAHOM CKIOH, a B OOmeM 
BOKPyr HUX OOpasoBasacb Nomorad JieqtHad BO3BbILWeHHOCTb. Mexyy oTyesb- 
HbIM IOXKHBIM HYHaTaKOM HW ero CeBEPHbIMH COCeqAMV HaOwOfaeTcA HeEOOMbIIOe 
NOHH2KCHHE NOBEPXHOCTH Jibfa. OOuluH meqopasyqem nporsaruBaetca B Bue 
IHPOKOH MaBHOM Ayu OT lOxHOTO HyHaTaka K 3aMaqHOMy KpaloO rpyniipr 
CeBepHbIX HYHATaKOB, a 3aTeM CJlef{yeT BOJIb HHX Ha BOCTOK C HeOOJIbIUIUME 
MOHHXKCHHAMH M@XK]Ly HMMM. 

Takum oO0pasom, OT Kpad MaTepHKOBOrO CKIOHAa HAeT B OOIeM NOHWKeHHaA 
30Ha NPMMaTepHKOBOrO sbAa. Y ee KOHWA CHOBa HaOMOfaeTcA KyNOMOBHAHOE 
NOWHATHE, OOYCJIOBMCHHOe CYyMleCTBOBaHHeM HaXOJAWIMXCA B ee ICHTpaJIbHOH 
WaCTH BbIXOJOB KOPeCHHbIX NMOpog. 

OueBu HO, ONMCaHHbIe HyHATaKH He CBASAHbI HeMOCpeACTBEHHO C MaTepHKOM 
M MpecTaBAtoT CoOOK OCTpoB HJM, CKOpee, rpynty ocTpoBos. CepepHpie TpH 
HyHaTaka COCAMHAIOTCA, OYCBHAHO, pyr C APyroM BbILe ypOBHA Mops, c= 
Bach MOJO JIbAOM B CIVJIOWHYy1O Mosocy. 


O6ceppatopua Mupupiii Tlocrynuso | 
AnTapkKTHueckad 9Kcnennuua 19 V 1956 | 
Akajiemuu Hayk CCCP 
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rEOJIOrHA 


E. HW. TAPAKAHOBA. 


O TPEX 3NOXAX HW)KHEME3030NCKOFO YIIEHAKONJIEHHA 
B CEBEPHOM YACTH TYPFAMCKOM BIAMHbI 


(ITpedcmaszeno axademuxom J. B. Haauskunom 3 II] 1956) 


OcHOBbIBaAch Ha JaHHbIX TajeoGoTaHH4ecKHX uccweqoBanHu, HM. VW. Top- 
cKuhi (*) cunTaeT, uTO B O6macTu Typralickoro NpPOJIHBa yryieHakonJIeHHe B HH XK- 
HEM MC3030€ NPOHCXOAHJIO B Ba 9Tala: B BepxHeTpHacosbili M cpequeiopcKuit. 
Ou mcuiaraeT, YTO K TpHacoBoMy BospacTy oTHOCATCA yrulenocuple Tom Ue- 
JAOWHCKOrO MH Bypsaykckoro MecTopoxKjeHuli, BCe Ke OCTAIbHbIe H3BeCTHBIE 
HH2KHEME3030HCK He YIJICHOCHbIe OTJIORKCHHA OTHOCATCH K cpeyHelt ope (°). 

ABTOp HacTOAMel CTaTbH B pe3yJIbTaTe BBITIOMIHeCHHBIX neTporpaduyeckux 
H MaMMHOMOrMyeCcKHX HCCeAOBaHUH yruiel ceBepHoH yacTH Typralickoli Bma- 
AMHbI BbIAeIAeCT TDW SMOXH yIrsleHaKOMNJIeHHA: BepXHeTPHacoBy10, HH2KHEIOPCKy10 
M cpeyHeropcKyio. 

BepxHetTpuacopad @mOxa-yrnhena®wonnénwa. Dra 
3N0Xa XapaKkTepH3syeTcaA CJIeqyIOMMMH OCOOeHHOCTAMH. YrJeHOCHbIe OTIOMKe- 
| HHA, MpeAcTaBJIeHHble MPeMMYINeCTBEHHO aJIeEBPOMMTaMH, apruaJIuTaMu Hu ec- 
| GaHHKaMH, OTJIMYAIOTCH 3HAUHTEbHOH JIOTHOCTbIO H HaJMUHeEM MHOFOUNCJeH- 
| 
| 


HBIX TOCKOCTeH CKCJIboKeHHA. YIM THNMYHbIC FyMycoBble, C JOBOMbHO ApKO 
BbIPa2KeHHbIM OslecKOM. B cjo%keHHH UX JOMHHUPYIOULy!o POdb UpaaM ocTaTKH 
ApeBecHbix TKaHeH. Hakonwenve ucxoqHoro MaTepHagia yrael nponcxoyuso 
| TIP€HMYLLeCTBEHHO B YCJIOBHAX OOMOTA C BbICOKHM YPOBHEM CTOAHUA BOJbI, Ha 
4TO YKa3bIBaeT CHJIbHOe OCTY[HeBaHHe cTeO/leBbIX TKaHeH. B oTWebHbIX yuacT- 
Kax OoOsIOTO MepHOANYeCKH NMOMchixano, O YM MOMKHO CYAHTb NO TaKomy mpu- 
3Haky, Kak HaslMuHe (pIOSeHH3SHPOBAaHHbIX TkaHeH. Cremeub yrviepuKalHu pas- 
JiMuHa: OT OypbIxX yrseli BbICOKOH cTeleHH MeTamopdu3ma (V! = 39—42% , 
Q' = 7000 Kan) JO KaMeHHDIX JHHHOMAMeHHBIX WIM MepeXOMHIX OT JWIHH- 
HONJIAMeCHHBIX. K ra30BbIM (V'= 41%, Q' = 8055 Kam). Koxcospiit octaToK 
(KOpOvleK) KaMeHHOTO YIJiA, NOMyYeHHbIH pH onpesemeHHH BHIXOMa MeTyUNX 
BelecTB, cMNWucH. B cnOpOBO-MbIJIbUeBOM KOMIJIeKCe H3 TvlacTOB H Mpo- 
CMlO€EB YA CHOPbI pesKo MpecONayaioT Ha MbWIbUOH: Ha UX JCMO NPHXOAUTCA 
nouTH 75% oOmiero cocTaBa cnop H MbiIbibl. Cpequ cnop HaHOosee WUpoKO 
mpeyctapsena cBoeoOpa3sHad (opMa C IlarpeHeBO-IUHNMOBaTOH 9K3HHOM, C OTO- 
pOuKOH BOKpyr Tesla H CKMaKOH CMATHA BAONb ero AMHHHOH ocu (Aletes Ibr.). 
Cpequee cojep»kaHue ee no paspe3y paBuo 51%. AHanornuuHble cnopbl ABTOPOM 
paHee Obl yCTaHOBJICHbI TaKXKe B 3HAYHTEJIBHbIX KOJIMNYECTBAX B HEKOTOPbIX 
nuiactax yraa Bymanauickoro MecTopomwyeHHa (CBepymopcKkad o6s.). SHa- 
YMTeJIbHO MeHeEe paCIpOcTpaHeHbI CHOpbl OCMYHJOBbIX, ellle pexKe UMeIOTCH 
cnoppl Leiotriletes Naum. u Acanthotriletes N. Cpequ mbiabiubl uMeroTcs 
pecTaBuTeIM XBOHMHBIX, MPeCHMyIeCTBeHHO MPHMUTHBHOLO cTpoeHHA. B HesHa- 
WUTeJIbHbIX KOJIMYeCCTBAX BCTpeuaeTcA Mblbla, IPHHaexKallan KeHTOHHEBHIM. 
OTHOCHTeJIbHO MHOPO NpescTaBuTesei THHKFOBHIX. EQYHHYHbI POPMbI, Tepexo]- 
HbI€ OT KOPJ\HaTOBbIX K XBOMHbIM. YIJIeHOCHbIe OTJOKCHHA BePXHETPHAacoBol 
3NOXH YIJICHaKOMJIeHHA NpecTaBMeHb! B mpefemax KapaluusMKcKoro MOUCKO- 

Boro yuacTka MH BypslykcKkoro MecTOpoxKeHusA. 
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HuxuewpcKkad 9070Xa yrameHakKonaeHHaA. B ormuune 
OT yIrMeHOCHOH TOMMM BepXHeTpHacoBOrO BOspacTa, YIJIeHOCHbIe OTJIOKeHHA 
HMKHEIOPCKOH STOXH yrIeHaKONJIeHHA MMeIOT Cueqylolwe XapakTepHble YepThl. 
YIuIeHOCHbIe OTJOKEHHA, COCTOAMIHe MPeHMyeCTBeHHO H3 MeCdaHHKOB, aJleB- 
POMHTOB UM aprHJHTOB, XapaKkTepH3yloTCH MeHbIeH YNJOTHEHHOCTbIO HM Ha- 
JIMUHEM MeHbIUIerO -KOJNIYeCTBA TJIOCKOCTeli CKOMbKeHHA. Yrud Oyppie (VE = 


=48%, Q' = 6600 kan). On npeycTaBseHbl TpeMA reHeTHYeCKUMM rpynnaMyu: 


rYMYCOBbIMH, CMeIMaHHOTO MpOMCXOMMeCHNA WH CallpouedIMTaMu. BOmbwiad YacTb 
NJIaCTOB CJIO#KeHA TYMYCOBbIMH YIJIHMH, TIpeHMyUlecTBeHHO No yOsecTALIMMH, 
KJIaPCHOBOTO THIla. YTIAMH CMelWiaHHOro MPOHCXOMMCHHA CJIORCHHI OTAEJIBHBIE 
IJ1acTbl WM WadKH IJIaCTOB. CanponeJuTbl HaOOaloTca elle perme. YJ CMe- 


WaHHOrO TpOMCxXOMeCHHA UW CalpOueJIHTbl! 3aHHMalOT BIIOJIHE OPeeJICHHOE | 


TOIORKeHHE B paspese YyrvIeHOCHOM TOMI. 

O6pa30BaHHe yruleH MpoucXo_uMO OoMbUIeH YacTbIO B YCJIOBHAX OoOTAa 
C BbICOKHM YPOBHEM CTOAHHA BObI, YTO OOYCOBHO CHJIbHOe OCTYAHeBaHHe 
PACTHTeJIbHBIX OCTATKOB HW pe3koe MpeoOslaqanHue B yraAx FrenedpuuupoBaHHou 
OCHOBHOM Maccpl. B OTJebHbIX yYaCTKaX YIJIeHOCHOrO pavoHa CYyIeCTBOBAaJIM 
O3€pHble BOJOeMbI, B KOTOPbIX MPOHCXOAMIO HakOMJeHve CanponeseBoro Ma- 
TepHasla, JaBllero CamponesHTbl HU yruiM CMellaHHOroO MpoHcxoxKJeHuaA. 

JA YrOJIbHbIX TaCTOB HHXKHCIOPCKOM SNOXH YrJIeHaKONJIeCHHA XapakTepHO 


peskKoe mpeoOsaqanHve mbWibub! (74%) Haq cnopamu (26%). MuorouuceHHble | 
TIpeCTaBUTeJIH XBOHHDIX M3 ceM. Pinaceae, cpeqH KOTOPbIX 3Ha4HTeJIbHbIM Mpo- | 


IeHT COCTABJIAIOT (OPMbI IPHMMTHBHOFO CTpOeHHA HW MPHCyTCTByIOT eq HHuY- 
Hbl€ SK3CMIVIAPbI MbWIbUbI ApeBHero O6HKa. OTHOCHTeJbHO MHOFOUHCJIeHHa 
mblIbua Psophosphaera, a Takxe nbiuibia cem. Ginkgoaceae. Ilanoporuuku npeg- 
CTaBJICHbI NpeXMyueCcTBeHHO cnopamu Lophotriletes Naum. uLeiotriletes Naum. 

HwxKHeropckwH BOspacT YrsIeHOCHbIX OTJIOKeCHHH OTIeIbHbIX jempeccuit 
paccMaTpuBaemoro paliona Obl yCTaHOBJIeH TakK%Ke Ha OCHOBaHHM CHOpoBo- 
iblIbuesoro ananu3a B. H. BapOawunosol (?). 

YIrJeHOCHbI€ OTJO%KeHUA PaCCMATPHBaeMOli STOXH YCTAaHOBJIEHbI B paye 
qempeccuu ocepoH uactH TypraicKoro mpomusBa (KyuimypyHckoli, XapbKos- 
ckoH, Uepnuroscko, IIpuosepHo u Oruucalickol), rye OHM H3BeCTHEI Oy 
HasBaHeM KYUIMYPYHCKOH CBHTbI. Baws mo paspesy OTOxKeHHA KYWIMypyH- 
CKOH CBHTbI CMe€HAIOTCA KOHIVJIOMepaTO-leCYaHHKOBbIMH OCaKaMH «MYyCOPHO- 
ro» OOJIMKa, CMOpaqvyecKH 3aKOYAION[MMM eMHMUHbIe WWacThI yrs. 

Cpequnewpckacx 970Ka yrnenHaKonaAeHH A. Yruenoc- 
HBI€ OTOMKEHUA CpeMHEIOPCKOM STOXM yIIeHaKONeHHA HMeIOT KaK NPH3HakH 
CXOJCTBA, TAK H Pa3JIHUHM C YrICHOCHbIMH OTJOXKCHHAMU HWXKHEIOPCKOH STOXH 
yruieHakonwieHua. I]pusHakaMH CXOJCTBa ABJAIOTCA: AHaOrHUHbIli MHTOMO- 
THYeCKHH COCTaB YIJIeHOCHOM TOWMM UW HasWuve BCeX Tpex reHeTHYeCKHX 
rpymn yrueH (rymMycoBbix, CMelwIaHHOrO MpoucxomKeHuA u CaNpOMeJHTOB). 
OTJMUYMTebHOH OCOOeHHOCTHIO CAYKUT HaMuue yrueli KCHJI€HO-(plOSeHOBOrO 
THNa, COBEplWICHHO He HaOMOfaBMMXCA B YFOMbHbIX IacTax HH KHEIOPCKOrO 
Bospacta. MomHOCTb COeB STHX yrulell H3MCHAeCTCA OT HECKOJIbKUX CAaHTHMeT- 
pos qo 15 u Oonee Metpos. YuacrKamu Habsmogaetca TepeclaHBaHue KCHJIeHO- 
(PioSeHOBOO M MO yOecTAMero KNapeHOBOrO yrvid. ITO CBUeTeMCTBYeT O TOM, 
WTO YCJIOBHA HAaKONJCHHA HCXOMHOFO BelleCTBa CpeAHeIOPCKUX yrvieli He ocTa- 
BaJIMCb OJMHAKOBbIMH, a HA OTJEJIbHbIX y4YaCTKAaX TMepHOMYeCKH H3MeHAMUCh 
B CTOPOHY MeHbilero OOBOAHEHUA. 


CHOpOBO-NbIIbIeBbIH COCTaB YyFOMbHBbIX TyIaCTOB CpeqHeIopcKOH 93n0xH 
YPeCHAKONEHUA OTMMYACTCH OT COCTaBa CHOP H MbIVIbI{bI MaCTOB yruin HYDKHe- 
fOPCKOrO BOSpacTa HHbIM KOJIMYCCTBEHHbIM YYaCTHEM CHOP Hi MbIIbItbl B KOMIMVJICK- 
ce. Syecb cofeprkanve cnop (52%) HesHayHTenbHO mpeBbiaer cojlep»kaHHe 
TibWbipl (48%). Cpequ cnop mpeo6sagaior Lophotriletes Naum., Leiotrile- 
tes Naum. u Brachytrilistrium Naum. Tiwipua cocrout rmaBHbim oOpa30m H3 
XBOHHBIX Cem. Pinaceae. OAHaKO pOwb XBOLHbIX NPHMHTMBHOFO OOmMKAa 37]eCb 
cokpalllaeTca, a IblIbia JIPeBHUX XBOMHbIX UcuesaeT. 

YrNeHOCHBIe OTIOHKeHA CpefHeIOpCKOlL snOXH yruenakonaeHuA UMeIOT 
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IpOKoe TOPH3OHTAIbHOe PacpocTpaneHhe, NpH4eM HaHOoObWero pasBHTHA 
M JOCTHratoT B BOCTOUHON MpHOopToBok uactH Typralickol Biajuupl (J)Ka- 
icalickad uM Kbi3sbliTasibcKaa Jempeccuu). B oceBoli uactu Typralickoi Bna- 
Hbt (KylimypyHckas u Oruucalickan Jlenpeccuu) 9TH OTMO%KeHHA COXpaHH- 
Cb OT Pa3MbIBa JIMWIb B yuacTKax HaHOOIbUlero NOrpy2xXeHH# MaweosoHc koro 
Ka. Silecb OHH pasoOMleHbl OT YIJICHOCHbIX OTJIOMCHHH HH2KHEIOPCKOHM JNOXH 
-MeETPOBOH TOJMeH MecTpooOkpalleHHbIX NOpO (avleBpONHTOB, aprHJIHTOB, 
CUaHHKOB, peKO KOHrIOMepaTOB), He COJep2xKaulux B ceOe NWAacTOB yrus. 
IlopuquMomy, B cpefHeopcKylo SiOxy yrleHakoneHuA opMHpOBaJIHChb 
JIGHOCHbIe OTIO%KeHHA BocrouHo-YpaubcKoro OypoyroybHoro MecTOporx*K/e- 
A, PaCHOORKeHHOrO Ha TeppHTOPHH sanaynHol Okpanubl Typraiickol Bia- 
HbI, B palione r. Opcka (HamH4He yruleH KcHIeHO-c:pioseHoBoro THha HU OJH3- 
MH CMOPOBO-MbIIbIeBOH KOMIJICKC). 


Topxo-reosioruuecKHii ~=HHCTHTYT Tloerymnsi0 
Ypasnpexoro dumnanta AKxajzemuH uHayK CCCP 1 III 1956 


: WHTHPOBAHHASA JIMTEPATYPA 


18. H. Bap6awmunosa, Tp. Jla6oparopuu reonorum yrs AH CCCP, B. 2, 1954. 
17VU. Tope Knit, Tp. Jla6oparopuu reonornu yrs AH CCCP, B. 2, 1954. 
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. PEOJIOTHA 
3. 9. SPOTMAU 

ONbIT COCTABJIEHHA CXEMbI CTPATHFPA®HYUECKHX 

COOTHOLWWEHHM JOKEMBPHHCKHX MOPO, PYCCKOM 

NJIATP®OPMbI HW YPAJIA 


(II pedcmasnzeno axademuxom J. B. Haauskunoia 15 1X 1955) 


Jina wenel HHTeppeTauHH pervoHasIbHblx reo:u3HyeCKHX AHOMAJIMH H 
Pycckol mulaTPOpMe OKa3asOCb COBEPWIEHHO HEOOXOMMbIM XOTA Obl B camo 
oOmleM BUle pasoOpathea B CTpaTurpadHvuecKUXx COOTHOWEeHHAX AOKeMOpUMCKE 
oOpa3s0BaHHH, COCTaBAIOUMX CkKyaquaTbit dyHaMeHT 9TOH TeppHTopHy 
K comkaJieHHio, MOMOOHbIX NOCTpoeHHH HW B TaKHX MacllTaOax, BbIMOJIHCHHBEIX | 
yueTOM JJaHHbIX ONOpHOrO OypeHHA, WO CHX Mop He MMeeTCA. B OTHOIeHH 
apxeHCKO-IIpOTepo3sOHCKOH YacTH paccMaTPHBaeMOH CXeMbI OUeHb OOJIbLTYH 
NOMOWb HaM OKa3asia NMoqoOHaAd 2%e Cxema, HefaBHO oOnyOJHKOBaHHa 
B. I]. ®nopenckum u T. A. Jlanuuckow yaa. BOCTOUHDIX palHoHOB Pyccko 
mmaTpopmpl ('*°). BecbMa WeHHbIMH ABMUIMCb TakxKe JaHHple A. I. Ilegamenk\ 
lO JOKeMOpHHCKHM NOposaM *yHAaMeHTa WeHTPaJIbHbIX M WaCTHYHO ceBep 
3anagquHblx pakouos. Ilo ypyruM palioHaM MCHOMb3OBaHbI aHaJOrHUHble MaT 
pHabl pasJIMUHbIX MCCefoBaTeeH, yKa3aHHble B MOA3arOMOBKax K COOTBe 
CTBYIOWHM pa3feaM cxeMbl. OueHb OOuIbIHe TPyAHOCTH BbISBasIO COCTaBJeHH} 
CXE€MbI B ee «phieHcKO-30KeMOpHHCKO-CHHMUCKOH» yacTH. Heo6xogqumo Obl) 
KaK-TO PAa3PelIHTb BeCbMa CJIOMKHbIC NPOTHBOPeUHA, CYMIECTBYIOW[He B i 
Boupoce. HackojlbKo Bce HaM yfaslocb, 6yyT cyAuTb 4uTAaTeNH. 

MbI CTpeMHJIMCb To_oOpaTb HaHOosee COBpeMeHHbIe MATepHasbI 10 WOKE 
Opuio Pyccxoh muaarpopmp:. VcKmouenne cocrapaawor palionnt Baru 
ckoro mutTa.- Xora yma Konpckoro nomyocrpopa u Kapenuu 8B HacToauy 
BPeMA CYyH\eCTBYIOT HeKOTOpPbi€ HOBbIeC MaTepHaJIbl JIA cTpaTurpaduuecKor} 
paculeHeHHA JOKeMOpua STHX PaliOHOB, HO MOCKOJIbKy OHH elle He OOcyxa 
JIHCb B Ml€4aTH, MbI COWIM JIYYIUMM HCHOb30BaTb OOLMLEMPHHATHIC CXEMBI coal 


‘ 


ckoro, Ilomkanopa, CyopuKopa, Tumocbeepa u p., K TOMY. Ke COrlacoBaHHb 
co CxeMaMH jOKeMOpua MenHockaHgHN (1%). 

IIpH cocrapnenuu paccmaTpHBaemoli cxXeMbl JOKeMOpulickKux OOpa3oBaHH! 
PycckKoli IaTpopMbI NPHHATO pasqeeHHe UX Ha [Be rpynne!: 1) cynepKpyctauE 
Hble HIM a:dby3HBHO-ocayounbie H 2) MarmMaTuuecKHe. 

TlomuMo cBeyeHHi, NMOMeWCHHDIX B KOMOHKaX JIA STHX Ppymn, B CxeM 
aH pA] NpuMeyaHul, B KOTOPBIX B OMHUX CyYaAX MpMBOATCA ToAcHeé 
HHA, a B APyrux aubl JONOMHEHUA K ee OCHOBHOMY cojep2KaHHo. , 

O6patumcs K Gonee no_poOHOMy omMcaHHIo cxeMbI: ) 

I. Bo Bcex paccmaTpuBaempbix pationax J{PpeBHeEHIWHMH V3 M3BeCTHBIX Tal 
oOpas0BaHuli, OTHOCHMBIX K HWXKHEMY apxelo, ABIAIOTCH HHTCHCHBHOAUCIAC 
WHpOBaHHble M riyOokOMeTaMOpusoBaHHble NOpOsbl, MpekcTaBsAoue Kpati 
HHe€ WIeHbl MeTaMOppuyecKoro pxAja: pasmMuHbIe rHeficbl H KpHcTawMeCKH 
claHubl. CavtaetcH, TO 3HauNTebHaA YaCTb MOJOOHBIX NOpoy okemMOpu: 
HMeeT N€pBHYHO OCaqOUHOe Mpovcxomw enue (napanopogp!). Bonee Toro, Hé 
KOTOPbIe HCCNeEMOBATeIM NpeANONAararoT NONOOHHIN We renesHec A uacTH MeTE. 
OasHTOB (amduOonHTOB), ra66ponopuTos u YaPHOKHTOBHIX MOpoy, paccmaTpy 
Bad STH MOpOsbl, KaK BOSHMKAaIOWlWe B pesysbTaTe BeCbMa TvlyOOKOrO MeTa: 
MopdusmMa maparHelicos cnemmdHueckoro coctaBa (70,178), 

Tlopcemectuo jpesuetumii rueficopniit KOMIJI€KC, BbIJeJIAeMbIt KaK cynepy 
KPYCTAJIbHbI€ OOpasoBaHusA, HHbUUMPOBAaH HU ryOOKO nepepaootan BHeApeHHAM |) 
Ou€Hb KPYNHbIX MACCHBOB TpaHHTOB Kak JpeBHeapxelcKUXx, TaK H Gosee a 
4194 : | 
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(Keenoantn), Tlapa- 
rejicbt GHOTHTOBLIe, CH- 
JUMAHHTOBLIe, Kapquo- 
PHTOBHIe H Ap. (BHIXO 
y Mananoncxa) 


‘a, B coorpetcTBun c mpHBerennoii cxemoi AqgkemOpua YKM ary roumy, B “acTH rHeiicoBLIX pasnocreii, 
BepOATHO, CAeAYeT OTHOCHT K HWKHeEMy apxelo. 


5 TayOoKoe 6ypenne B pasIH4HbIX YaCTAX BHYTpeHHHX pafionon PyccKoli naappopMbl ycTavaBaneaet 
WHpOKoe pacnpocTpaHeHHe HM NPOAOAAKUTEAHY1O AKTUBHOCTL MavieosolicKoro BYAKayM3Ma—C CAMBbIX paHHux 
aTanos maneosoa (Henoxca, Kpectupt, Kayra, Bauikupua u Apyrue) 20 Bepxnero zenoHa MH GaCTHUHO KapOona 
(Coauraau4, Kasanxaap, Yepuurop u Ap.). 


© Hekoropble HccwefoBaTeNH TOAbKO HWKHHIL KOMMJekc Mapaswienu3yioT c 
(MunbapcKoit cepueil), orHoca BepxiMit KoMNaeKC K Goslee MOAOALIM OGpasoBaHuAM |HanpuMep, K cHaypy— 


Murpysnn = Apesunx 
MArMATHYeCKHX NoOpod. 


(YapnoxutoRo-mona- 
MATORDIL KOMMVeKe, 
H. Il. Cemenenko) 


Ocnasnble Mu yabTpa- 
OCHOBHbIe NOposbl 


Boaburoli nepepbis H Hecormacne 


Brorut-cm0g,ucrtpie 


Boupmoit mepepnes 


Buornt-nopdpuponnz- 


Paciicht HW UX MHPMaTH- | nBtit rpanur (Munck) 


Th (CMnsion nin) 


Buornt-narnoKna30- 
pple rHelicet (Patio) 


Porosoo6mankonnilt 
OnoruT-rpanoxnopuT 
(Tauck) 


Tpanntorneiicnr. Oc- 
HOBHBIe H YJibTPpaocHoB- 
HbIe NOPOAbI 


Tlaparneficet n nx smr- 
MaqHTbt 


fle10M H3BccTHBIe NOpozLI AoKemOpuiickoro 
cbymamenta 3THX palionoB nO BO3pacTy OTHO- 
estrea K apxeiickKHM oOpa30BaHHAM H HMCIOT 
CHOHX MpAMBIX aHastoroB Ha Bastniickom wuTe. 
B uacruoctu B Vbixsu (Scr CCP) sexpuiT 
6onee sem Ha 500 M KomMMseKc 6HOTHTOBO-rpa- 
HATOBBIX H APYrHx rHeficoBEIX pasuocteli, ana- 
saasaners rHelicam Mypmanckoro u Besiomop- 
cxoro apxea. SToT KOMMIeKc ABAAeTCH BMe- 
1OWUM JIM MeTaMOp(HSOBaHHBIX HW MirMa- 
THSHPOBAHHBIX OCHOBNBIX MOPOs, SAKOUAIOUTHX 
BHCAPCHUA 2XeMeSHBIX PYA 


paTayckoi «opmanueit 


Boapwmoii 


Nnepepue Boasmon 


Murmatuttt 4 rueiicht 
B noqaBsawulelt uacTH 
NepBuyHO  ocaszounoro 
Mponcxoxzenna (mapa- 
relict). 

OcnopnEte THM rHeil- 
COB Te 2Ke, ITO H B BO- 
CTOUNBIX pailonax. 

OrmeyaeTcn noBce- 
MecTHOe MposByenne B 
STHX UoOposax kKavine- 
Boro MeTacaMOTOsa pa3- 
am1Hoit HATeNCHBHOCTH 


Ga. [a66po-aznabasp uHxKHENpOTeposolicKoro BOspacTa B I 
(T. A. Jlanuuckas u ap.) cunrawt, Kak m ra66po-nna6asBI Toro 
Mauneit, no THny Gauskol K rpannopoll. Anasornunoe sara 
HeHO Ha raO6po-fHaGasbl H ANAGasE panHnenateosolicKoro 
paze Mect Bauikupun, rae stu noposL npopbipaiorT Kpowume 

7 AUIMHcKaa CBHTA B pPasAMUHDIX Yactax Ypaaa, monn 
Neplesax Dy—cm 


TIpeumy uyectBenno 
KBapleBo - OHOTHTOBLIC 
rpanouwMopATEt betes 
OausKue K HHM 10 co- 
craBy myarHoKaasoBble 
Topojist (mocTcBuoHHil- 
cKasi—nikneapxeiickan 
casa AMactpodu3ama) 


Oro 
(maparneiicrt) 


Murmatntst u rueii- 
cH. B noszaBaniouel ga- 
CTH MepBiuno-ocayoy- 
npoucxox7enRa 


Bugeanwtca tp oc- 
HOBHBIX THTa rHeiicoB: 


a) Tpatato-GuoTHto- 
BRe H panato-6noTH- 


TOBO-CHIUMaNNTORBIE; 


i amu6onHnTHT; 


poronooOmanxosnie 


lepcTencozepaa- 
jicht (GapHOKH- 


¥ 


nepepus 


Tlepsift apesneiima 
Tun rpaaaton 
Tlaarnoxaason ne Pl 


HUTEL 
MeCTaMH KBapnenne an 
OpHuTH 
(Mocresnouniicxnk — 
HEDKHe|} fi nan 
KUpoRorpaackHil KOM- 


maeKc) 


AOMbIX qokeMOpHiickux reHepaynit.: Mostomy B cocraBe JOKeMOpHA iHpoKoe 
PaciipocTpaHeHHe MMeloT pa3sJIM4Hble MHIMATHTbI WH TpaHHTO-rHelcoBble pa3- 
HOCTH. 

Marmatuueckve o6pa30BaHHA MpecTaBeHbI KaK © YAbTPpaOCHOBHbIMU 
M OCHOBHBIMH, TaK H KHCJIbIMH MOpofamH. Cpequ mocuieqHux Oco6o mMpoKoe 
PasBHTHE MMeIOT [JlarHOKMa3s0Bble (OMPOKa30BbIe) rpauuTbl. Kpome Toro, 
WIA MarMaTHYeCKHX OOpa3s0BaHHit Toro BpeMeHH xXapakTepHO mpucyTcTBHe 
Pa3sJIHYHBIX MTepeXOQHbIX pasHocTeH THMa rpaHo_MOpUTOB 

V3 cxeMbl BHHO, UTO B (byHaMeHTe BHYTPeHHUX palionoB PyccKo nsar- 
(OpMBI, Tak Ke Kak HM Ha UMTAX, MOBCeMeCTHO yeTaHOBJIeHbI Pas/IMUHbIe TOpo- 
Wbl ApeBHeHIWeH THEHCOBOH TOM H ApeBHeliHe MarMaTHY¥ecKHe HHTPy3HH. 
Coxpanusucb OHH WH Ha JOxHOM Ypaue, xoTA Ha HeOOMbIIMX yuacTKax. 

I]. [na HadambHbix sTanoB BepxHero apxesd — HMXKHEFO MpoTeposon xa- 
PakTepHO pacnpocTpaHeHHe CyNepKpycTaJbHblx (PopMallHH, MO cocTaBy HU Me- 
TamMopdusmy OIM3KHX K HWKHeapxelickuM. Jia 9TorO MepHoya BecbMa Xapak- 
‘TepHa Take aKTHBHaA MHPMAaTH3allHA TpaHHTHOM MarMOH, OObIMHO MHKDpo- 
KJIMHOBOrO cocTaBa (HaOsiofaeTcH ee ABHAA 30HAIbHOCTL), WH OOpas0BaHHe 
PasJIMUHbIX PTHOPHAHbIX NOpox, THMa yapHoKuUToB. IIMpoko pa3BUTbI MH HHTpy- 
3HH MHKPOKJIMHOBLIX PpaHHTOB, a TaK2Ke OCHOBHBIX H YJIbTPpaOCHOBHBIX Mopo]. 
K o6pa30BaHHAM 9TOrO NepHoya B pxAe cydaeB NpHypoveno pasBuTHe Ke- 
JI@3HOPYHBIX (MAarHeTHTOBble KBaplluTbI Kapemuu, Kpusopoxba u KMA), 
KepaTodupo-clHsIHTOBBIX H TeppHreHHbIX THeHCO-cMaHUeBbLIX CopMalul (1a- 
‘(OXKCKaA H, BOSMOXKHO, KelHBCKasd CBHTbI). AHANOrH 2KeJe3HOpyAHbIxX op- 
Malluii yCTaHaBJIMBaloTCA B HeKOTOPbIX BHYTPeHHHX palonax Pycckok nmuar- 
cbopMp! H Ha Ypaue. He ucksmo4eHo 3flecb H Oouee WHMpoKoe UX pasBuTue. Ecru 
yuecTb, UTO H Ha IHTAaX TakHe OOpa30BaHHA MO CpaBHeHHIO C MOposamMu rpa- 
HHTOrHeHCOBOrO KOMIMVJIEKCA HMeIOT OTHOCHTesIbHO HeOOJIbIUOe pacnpocTpaue- 
Hue H K TOMY Ke COXpaHHJHCb TaM OTJCJIbHbIMH «IATHaM», TO OYeBH]HO, 
YTO BO BHYTPeHHUX TMwaTPopMeHHbIX palOHaX BePpOATHOCTD OOHapy2KeHHA 
‘TaKUX <«IATeH» OTJCJIbHDIMH Ppa3pO3HeCHHbIMH CKBadKHHAMH, KOHe4HO, OYeHb 
‘HeOombuias. Kpome Toro, nopogbl sToro THMa OObIYHO MpHypoueHbl K CHH- 
-KJIMHAJIbHbIM CTpyKTypaM JOKeMOpHA; Ha MaTdpopMe »%Ke OypeHue cocpeforToue- 
“HO B OCHOBHOM Ha y¥aCTKaX TOJIOMKUTCbHBIX CTPyKTyp 9TOrO Bospacta. 

Vs cxeMbl BHAHO, YTO MOKA HET OCHOBAHHA POBOPHTb O WMpOKOM paciipo- 
-eTpaHeHuu B (pyHjjaMeHTe BHyTpeHHUXx palionoB PycckoH mmaTopMpl o6pa3o- 
BaHHit, MOQOOHBIX HHKHENPOTepOSOHCKHM, Pa3sBHTbIM Ha UIMTAaX. AKTHBHaA 
Ke MHIMAaTH3allHA HM BHePeHUA TPpaHHTOB MHKPOKAMHOBOrO COCTaBa HMCIOT 
-3)leCb JIOBObHO WHpoKoe pacupoctpanenue. B cbyHfaMeHTe BOCTOUHbIX H IeHT- 
“pasIbHbIxX pailoHOB, KpOMe TOrO, OTMeYaeTCHA INHPOKOe pasBuTHe PHOPHHbIX T10- 
poy, THma uapHOKHTOB YKpavHcKoro MITA. 

Ill. Co6cTBeHHO K IIpoTeposo010 OTHOCATCA CylepKpyCcTaJbHble o0pa30B0- 
‘HHA, MpeycTapseHHble pasIMYHbIMH CaHWaMH, KBapUMTaMH, JOJIOMUTAMH, 
necuanukaMH H NOKpOBaMH Auadas0Bblx s*pPy3HBOB B HH3aXxX HM CHJIIaMH QMa- 
6a30B B BepxXax paspe3a, KOTOPbIH Ha CeBepo-sallaye BeHyaeTCH ja a30BbIMH 
‘abby3suBamu u Typamu Cyucapckoro KomIJeKca. [Ipoteposolickue oOpasoBa- 
HUA B pagJHYHbIX YACTAX 3/[eCb HMCIOT PasJIM4Hy!O MOMIHOCTb H CKaqdaTO 
MeTaMop(pH30BaHbl, XOTA HW He CTOJIb HHTCHCHBHO, KaK apXeHCKHe. 

B cdbyHfaMenTe BHYTPpeHHUX palOHOB nulaTd@opMbl MpoTeposolickve oOpaso- 
BaHUA, AHaOrHUHbIe MepeyHCJIeHHbIM, . yCTaHOBJIeHbI NOKa Ha OPPaHHyCHHOM 
ycule YYaCTKOB, BEPOATHO, MO NPHYHHE BeCbMa PeKOU CeTH CKBaxKHH, oWwe]- 
wux Oo dyujamenta. [upokoe pasBuTHe 3y[ecb HMeIOT PasJIHYNDIe juada30Bble 
BHepeHHA. eas 

IV. OSpasopanua Somee MosqHero MpoTeposon, MerKalllue Ha rpaHur-ruelt- 
‘COBOM KOMIIIeKce [peBHero AOKeMOpusA Cc HecorsmacHeM H mocle OOJIbIUOrO me- 
pepbiBpa, HMeIOT ABHO nwaTdopMeHHbIM XapaktTep. K HUM OTHOCATCA cao 
MeTaMop(p:'30BaHHble TeppHreHHbIe MOpO/pl (KBapIWHTbI, CaHUbI, neciaHHKH), 
a TakxKe pa3sHooOpasHble HHTPy3HH OT OCHOBHDIX JO KUCJIBIX BKJIIOUHTEIBHO. 
K nocyieqHuM OTHOCATCA H MHTpy3HH rpaHHTOB pallakHBH, oOpa3yromle Kpyi+ 

8* 1195 


HbI€ MACCHBbI B Wpesewax Bautulickoro 4 KpavHCKOro WHMTOB, HO NOKa HeKs3- 
BeCTHIe B (PYHaMeHTe BHYTPeHHHX palioHoB naT*popMb!. K OcHOBHbIM BHeApe- 
HHAM MOTHHUCKOM (bOpMalHH OTHOCATCA CHI JIbI ra66po-7Ha0a30B H 4vada3os, 
pasBHTble, B WaCTHOCTH, Ha samayqnHom Oepery OnexkcKoro osepa, Ha Basaam- 
CKHX OCTpoBax HT. A. Ha YkpaMucKom uMTe quada3zoBbie BHepeHHA B pxqe 
cay4yaes HMeIoT H Goslee MoMOROH Bospact (**). 

Bo BHYTpeHHHX pahonax maTPOpMbl MOKa YCTaHOBJIeHO OYeHb OrpaHHeH- 
HOe pacmpocTpaneHHe OcagqOuHbIX OOpaso0BaHHii MOTHHHCKOrO Bospacta. Uns 
KacaeTCA BHePeCHHl OCHOBHBIX MarMaTHYeCKUX MOPOA STOTO BOspacTa, TO, Kak 
BUJHO 3 TAaOJIHIbl, MOMOOHDIE OOPasoBaHHA WIMPOKO PaCcIIpoOcTpaHeHbl BO BCeX | 
paiionax paccmaTpHBaemoli Tepputopuu. K Hum xe oTHOCATCH jaliku raOOpo- 
jua6a30B, ua6as0B, OMepHTOB, MpHypoueHHple K PxAy paspesoB oca- 
JOUHOTO MOKPOBa 3allafHbIX, BOCTOUHbIX H WeHTPaJIbHbIX PaHOHOB MATPOp MEL, 
KOTOPbIe€,. BEPpOATHO, MOXKHO paCCMaTPpHBaTb Kak, aHaJIOrOB MOTHHUCKHM. | 
Vmertcs 3yecb WH 6omee MOMOAEIE sSPPy3HBHbIe H3JIMAHHA, OTHOCALIHECHA K} 
lageogolickomy BpemMenu (Comuraauu, Uepxuros u yp. (4,*°)). 

V. Hakone, 0 pasmMunbiIx MeTaMopdyuecKHx «HeMbIX» Tommlax Ypasa, | 
Tumana, Kanuna, PpriGaubero mosyocrpopa, a Takxe O JpeBHelIMX OT-) 
JIOKEHHAX OCAOUHOFO MOKpOBa TWaTOPMeHHDIX paHOHOB (peKHHCKHX, | 
OpUIaHCKUX, CepqOOCKHX, HHKHeCOABJMHCKHX HM [[PyrHX COAX, CBHTAX HM TOJ-} 
max). C leuqbio yCTaHOBJIeEHHA B CXeMe ONpefeeHHOH YHAUKAaLMH, HECMOTpS} 
Ha TO, UTO 3TO HAXOAUTCA B MPOTHBOPesHH C TipefcTaBJIeHHAMM pAa UCCMENO-} 
BaTeJlel, Mbl pacCMaTpHBaeM paHHeMasleosolicKHe OTJOKeHHA BHYTPCHHHX| 
pationop PyccKo nmatipopmpl (opmaHcKHe, cepgqoOckHe, HH2KHeOaBJIMHCKHe| 
WT. J.), B COOTBeTCTBHH co cxemMamH E. M. JitorKesuya uw B. C. Coxosopa, kak} 
MIaTPOPMeHHIX AHAJIOTOB SOKeEMOpHHCKHM MeTaMOp*H4ecKHM TOpoyaM Teo-} 
CHHKJIMHaJIbHBIX OOpasoBaHHii Ypana, TuMaHa u MenHocKaHAuH. Ha nawien} 
cXeMe, K COMKAJICHHIO, He Halll COOTBETCTBYIOMNerO OTPaxKeHHA Goulee jer 
HbI€ CONOCTaBJICHHA PaHHeMaseo3OHCKHX CBHT BOCTOUHBIX paHoHoB PyccKoH} 
JIaTOPMb! C AaHAJIOrHUHbIMH CBuTaMH TOxwHOro Ypaua HW, B NepByro Oyepess,| 
moqoOuble cxempl 3. A. Kongparpeson, IO. A. Ilputryap, K. P. Tumeprasuna, 
a TaK%K€ HEKOTOPbIX J[PyrHX aBTOPOB. : 

B 3aKkm10ueHHe HYKHO OTMeTHTb, UTO B paspe3zse ZOKeMOpua TOxHOro Ypaual 
a MyrojxKap, NOBH]MMOMY, BOCCTaHaBAHBaeTCA MOUTH BeCb paspe3 JoKeMO- 
pHA, M3BeCTHCrO B pawonHax PyccKol muaTdopmbl. B uwacTHOCTH, HaJIM4H 
B TapaTalicKOH CBHTe XKeJIe3HCTHIX POFOBHKOB, JXKECNHJIMTOB, MAarHeTHTOBbI 
M4 PeMATHTOBbIX KBAPILHTOB, CTOJIb XapaKTepHbIX JA paionos Kpusoro Por 
a KMA, cpBugetenbcTByeT 06 OfHOOGpasHu YCOBHH OcaqKOHaKOMeHHA H 
OrpOMHOM TeppuTopHu PyccKol naardopmpl H Ypana sToro BpeMeHH(?,14). 


* 


Hay 4no-vcecreqoBaTeIbCKHH HHCTHTYT Tlocrynuso 
reoH3H4eCKHX MeTONOB PasBeKH 13 VIII 1955 
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Hoxasagn Akanemun HayK CCCP 
1956. To 109, NM 6 


METPOlCPA®H fi 


B. H. MYPABbEB 


BTOPHYUHbIE H3SMEHEHUS CIO B ME3030HCKUX 
OTJIOKEHHAX BUJIOMCKOM BHAXMHDbI 


(ITpedcmasaeno axademukom H. M. Cmpaxoseim 29 IIT 1956) 


Llentpanbuaa uactb Busiolicko BnaquHbl BbInomHeHa KOHTHHEHTAJIbHBIMH, 
fOPCKHMH MH MeJIOBbIMH OTJIOHKCHHAMH, MOLWIHOCTb KOTOpbIX jocTuraeT 3000 mM. 
B paspese paccmaTpuBaemoili Tou pesKo mpeobsmag_aloT mecKH HM TecuaHuKH 
KBapU-MOMCBOLMATOBOTO COCTaBa C TNOCTOAHHbIM MpucyTCTBHeM MuHepasoB 
Tpymnp! cog. B peqkux caryuaax COMbI ABJIAIOTCA [a2Ke OCHOBHBIM MHHepaJb- 
HbIM KOMIMI€KCOM, CJlararolwlHM mopoyy. 

Muuepavoro-nerporpaduyeckoe usyueHHe Mopox mo3sBomuUO yCTaHOBUTb 

IUMPOKyiO TaMMy BTOPHUHbIX H3MeHeHHH CJOAHCTOrO MaTepHasa MH pasmuUHyio 
HalipaBJICHHOCTh STHX H3MeHeHHH B pasHbIX CTpaTurpaduyeckux ropH30nTax. 
Ha6Osroqaetca Ba OCHOBHBIX HampaBeHnA MpecOpa3s0BaHHA CON: B CTOPOHYy 
_ PHApaTusalnu C JabHeHWIHM OOpasoBaHWeM KaOJIMHUTa HM B CTOPOHy XJIOpHTH- 
| sauuu (*). 
CioqMcTbii MaTepvadl B BepXHUX YaCTAX Paspesa MIpescTaBsen ru_pocmto- 
(aMM pa3sIMuHOH CTeMeHH THufpaTH3allHH. SHauHTebHaA YaCTb MHCTOUKOB 
_ CJION, MOJIHOCTbIO NepéBefeHa B KaomHHUT (pUuc. 2). Tu_paTusanua coy, mpo- 
“MCXO|AMad C pe3KHM YBeHUeHHeM OObeMa, COMpoBoxsaeTca NOHMKeHHeM 
 eynpesomienua (*). B waudax (puc. 1, 2) orveTmuBo BUAHO pacmenseHHe 
MJIaCTHHOK CJUOAbI WH HaOyxanHve ux. BecbMa MoKasaTebHO, 4TO ruypaTu- 
3allWAA 3aTparuBaeT B MepBy!O OYepeb YUACTKH JIMCTOUKOB CIOL, MMeromlHve 
BO3MOXKHOCTh Ooslee HH MeHee cBOOO,HOrO yBelHYeHHA OObeMa. Ilepucbepu- 
YeCKHe HJIH IWeCHTPaJIbHbI€ UaCTH 3epeH CIO, THApaTH3UPysAcb, 3alOHAIOT BCe 
CBOOOJHOe IIpOcTpaHcTBO, yuacTKH xe JHCTOUKOB, 3a2KATbIe MEK Iy AWeCTKUMH 
3epHaMH, OKA3bIBaIOTCA B 3HAYHTeEJIbHO MeHbIUIeH CTeMeHH H83MCHeHHBIMH H B pA- 
qe calyuaeB JaxKe COXpaHAIOTCAH B BUe HEM3MeHeHHOrO OnoTHTA (puc. 1). 

TakHM OOpa30M, BO3MO%KHOCTb YBeJIMYCHHA OOBeEMA ABJIAeTCA OJHHM H3 
yCNIOBHU THApaTHsaluu cCwIOgbI. 

OjHOBpeMeHHOe TIPHcyTCTBHe B BePXHEMeCJIOBbIX OTJIOKCHHAX KaOJIMHUTA 
HM THApocmoA, HeOMHAKOBO THJ[PpaTH3MPpOBaHHbIX, CBUJETebCTBYeT O IIPHHO- 
Ce CJIIOJMCTHIX MHHepaJIOB pa3sJIHYHO CTeMeHH pa3JIO%KeHHOCTH («NOPOTOBJeH- 
HOCTH») HW O H€BO3MOMKHOCTH 3aBeplIIeHHA NepepaOoTKH CBe*KUX CIOL MO Kao- 
JIMHHTa HeMOcpesCTBeHHO B Mopoye. OAHAKO BarKHO OTMeTHTb, YTO HalipaBJeH- 
HOCTb H3MeCHeCHHA COM B CTOPOHY THApaTHsayHH UW ambHelWero mpeocdpaso- 
BaHHA B KAOMMHUT COXpaHAMACh HW MOCMe OTNOAEeHHA oO6JIOMOUHOTO MaTepHama 
B CTaHH Wvarenesa HW 3rMreHe3a. OCHOBHDIM BO3eHCTBYIOLWHM (aKTOPOM B 9TOM 
culyuae MOria CJyKUTb ropHaA Bara (*). 

B paccmaTpHBaemolt BepxXHeMeJIOBOH TOsMe, HapAyy C PbIXJIbIMH, NOYTH 
CbINYYHMH MOposaMH BCTpeualoTCA MeCYaHHKH, CIeMeCHTHPOBaHHble OMmaJiOM. 
B3avMOOTHOIIeHHA OMasOBOrO IWeMeHTa HW FHApocso B STHX CMYYaAX cCBH]e- 
TeJIbCTBYIOT 06 OTHOCHTebHO GOoVlee MO3HEM BbIJeeHHH OMasia; TaK, pasOyx- 
IUHe H PacUleMMBIIMeCA JHMCTOUKH THApOCcsOA HW KaOJIMHHTA, MPHXOTIHBO OOse- 
KarollHe 6oslee MIOTHbIE OOJOMONHbIe 3epHa, OKA3bIBaIOTCA KaK Obl BMaAHHBIMH 
B OMal, Hapsayy c [pyrHMu OOMOMOUHBIMH sepHamuH (puc. 1). 
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B 6onee ,peBHHX HHXKHEMCJIOBbIX MH IOPCKUX OTMOMeHHAX Ha PaCCMOTPEH- 
HbI€ MepBOHAYaJIbHbIe H3MCHCHHA CIOMMCTOrO MaTepvasa HaKJabIBaloTCA Mpo- 
weccbl ero JlaibHemero w3MeHeHHA. Ilocmefyroulad cTaquA XxJOpuTH3salHH 
Han6oslee UeTKO HaGIOMaeTCA B OTJIOXKeHHAX HM2%KHeTO Mesa. X MOPHTUsalluA 
CIO, MPOUCXOJUT Ha bane OOMeH XJIOPHTH3alLH PIMHUCTOrO BeeCTBa IeMeHTa. 
XJOPHT BEIeMMeTCA B BHYe TOHKUX MIeHOK, OOJeKalollMx 3epHa, OHOBPeMeH- 
HO THAPOcsOAbI MpHOOperaioT ACHHIH MeCOXPOH3M B 3eJIeHbIX TOHAX CO CX€MOH 
aOcopounH Ng = Nm —>WNp. B pacilenseHHbix-IMCTOUKAaX FHAPOCION NOAB- 
JIAIOTCH TOHKHe aCTHHKH XJIOPHTa Cc MOKasaTeJIeM TIPeJIOMJIGHHA, 3aMepeH- 
HBIM Ha 6a3asbHoH mumockocra N = 1,604 +. 0,002. Hlocnequue cauBaroTca 
C OKOHTYPHBaIOWlHM 3e€pHa TJICHOUHbIM XJIOPHTOM WeMeHTA. 

PacumeHeHHe 3epeH THpOcsMOA Ha THAPOCMIOMMCTO-XJIOPHTOBbIe NaKeTHI 
IIPOHCXOJUT JIMUIb B 3epHaX WH yuacTKax 3epeH, B H3BeCTHOH Mepe Je*opMu- 
POBaHHbIx (c yBeIH4eHHeM OObeMAa); B CHIbHO 3aKAaTbIX yUaCTKaX 3epeH, He- 
CMOTPA Ha TipHoOpeTeHHbIH ACHbIM NIeOXPOH3M B 3eJIeHbIX TOHAX, COXpaHHAeTCA 
BbICOKOe J[BYIIPeJIOMMeHHe MHHepana. TakHM OOpa30M, HHTeCHCHBHOCTb XJIOpH- 
TH3allHH THAPOCO] MOMKHO B OMNpeeJIeHHOH CTeNeHH KOPpeJHpOBaTb CO CTe- 
NeHbIO Pa3sORKeHHOCTH (rHApaTHsallHH) CJIO[bI. 

IIpucyTcTByrollve B XJIOPHTH3MPOBaHHbIX MOposax 3epHa KaOJIMHHTa OKa- 
3bIBaIOTCA BECbMa YCTOHYMBLIMH. B TO BpeMA Kak FHAPOCMIOAbI NpecOpasyrworca 
B XJIOPHTOBO-rHpOcsJIOAUCTHIe NakeTbl, 3epHa KaOJIMHHTa (puc. 3) HH NepH- 
(pepHHuble yuacTKH 3epeH FHApocioj, NepewsiequiMe B KAONMHUT, COXPAaHAIOTCA. 

Takum OOpasoM, B OTMOXKCHHAX HUMKHEFO Mesa (PUKCHpPyeTcA BTOpad, Oosmee 
NO3{HAA CTAWWA H3MCHEHHA CIO B CTOpOHYy OOpa30BaHua xsopnta. IIpoueccni 
HM XapakTep NpeoOpas0BaHHA OKa3bIBalOTCA BeCbMa OJIM3KHMH K OMHCaHHbIM 
A. I. Koccoscxo# vu B. J]. Wyroppm (') quia HwKHeMeOBBIX OTIOKeHHH IIpu- 
BepXOAHCKOrO KpaeBoro NporHOa, 4TO CorsacyeTCA CO CTPyKTYPHbIM O10%Ke- 
HHeM WeHTpaJIbHbIX, HavOosee NporHyTHlx uacteH Bumrouckoh BuaqMHbl. 

B caMbIX HH3aX PpaCCMaTPpHBaeMOro pa3spe3a KOHTHHEHTAaIbHOM TOMI T0- 
ABJAIOTCH Ne€CYaHHKH HM AJICBPOJIMTbI C TJICHOUHbIM THAPOCJIOMUCTHIM WeMeH- 
TOM. T'MApocwOAHCTHIe NICHKH HOO pasBHBalOTCA HeMocpef\cTBeHHO Ha OGWO- 
MOUHBIX 3epHax, HOO OOpasyloT BTOPyiO BHELIHIOIO KaeMKy MOBepxX MJIeHKH 
XJIOpuTa. BemecTBo rupocviofbl HMeeT 2KeNTOBATHIM UBeT H caOblli NeOxX pOu3M 
B XKeJITbIX TOHAX C MAKCHMAJIbHOM aOcopOuvel B MIOCKOCTH, MapassenbHon 
0,01. [[Bynpenommenve B 2KeNTHIX HM KpacHbIX TOHaX MepBoro nopsyKa. Tou- 
IM@Ha TaKHX NJIeHOK He TpeBblwiaeT 0,005 mm (puc. 4). 

B orsoxwkeHuax BepxHel M cpefHel IOpbl CYUIECTBeEHHYO pOb HauHHAaIoT 
MrpaTb NecuaHHKH C KapOoHaTHbIM WeMeHTOM. B msucdbax OTMeyaIOTCA CHIbHO 
KOPPOAMPOBaHHble H 3aMeLeHHbIe KaJIbIHTOM OOJIOMOUHBIe s3epHa pa3- 
JIMYHBIX MHHepaJiOB, B NepByt!o Ovepefb KBapla HW NOMeBEIX wMaToB. Koppoyu- 
POBaHHbIe MaCTHHKM FHAPOCJIOA PasOuBaIoTCA Ha OTAEbHbIe BOIOKHA, pa3o6- 
MleHHbIe KabUMTOM. Buefpenve KaIbUuTa B 3epHa THApOcMIOA MpoHcxoA_UT 
M0 MJIOCKOCTH TpeTbero NHHAKOHAa. SepHa cOOcTBeHHO ONOTHTa KOppoyupoBa- 
Hbl B 3HAYHTeIbHO MeHbIUueH cTemeHH. KaonMHUT OKa3bIBaeTCH COBepIeHHO 
He KOPppO,HpoBaHHbIM. 

Onucannble W3MeHeHHA BeCbMa XapaKTepHbI JA 2Kemes0oMarHesHasbHbix 
cmioq. MyckosuT, mpucyTcTByIOMM B NOposaX B 3HAYMTeMbHO MeHbIIMX KONH- 
WeCTBAX, HCKJMIOYMTebHO YCTOMYMB B OTHOWCHHH KaOMMHH3alMH MU XOpHTU- 
3auuu. Ha nporsxKeHHu Bcero paspesa BCTpeuaromlnecs 3ePHa MYCKOBHTa OKa- 
3bIBaIOTCH NOUTH HE H3MCHCHHbIMH; JIMUb B PeKHX CIyyaAx HaOsmOmaeTcA He- 
SHauMTeIbHaA WeopManuA NepuHdepuyeckux uacteli mmacTHHOK MYCKOBHTa, 
CONpOBORawoulaicHh caObIM NOHWXKeHHeEM AByNpesOoMmeHHa. 


Tloctymun0 
16 III 1956 
UMTHPOBAHHAA JIMTEPATYPA 


+A. T. Koccoscxas, B. I. Uy ros, JAH, 101,N3 (1955), 2B. OO 
pos, Tp. WITH AH CCCP, s. 95 (1948). 3H. Wiesenede ir ee caries 
gische und petrographische Mitteilungen, 3, H. 2 (1958). 
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Puc. 3 Puc. 4 


Pue. 1. JlebopmupoBannan uacTHHkKa rugpoonoruta. B 3axKaTOH yacTH 3epHa COXpaHHvcA 
PeJHKTOBbIH yuacTOK 6HoTHTa. 290 x, MDH OJHOM HHKOuIe 
Puc. 2. 3epHa kaOaHHHTa, O6pas0BaBlNeca 10 OnoTHTY. 45>, pH OHOM HHKOJIe 
Puce. 3. HensmenHoe 3epHO KaOJIMHHTa B XJIOPHTOBOM MecyaHuke. BuyHa HHKpycralMoHHan 
KaeMKa XJIOpHTa BOKpyr 3epHa. 180, pH OfHOM HHKOWe 
Puce. 4. T]meHounbilt rHypoco_HcTblli WemMeuT. 45>, HHKOJIH CKpelleHbl 


MAH, vr. 109, Ne 6, Mypappes 


Torsagn Akagemun nayx CCCP 
1956. Tom 109, Ne 6 


MHKPOBHOJOPHA 


C. M. TEPWIEH3SOH 


MEXAHH3M 3APA)KEHHA KJIETOK MOJIH3/[PEHHbIMH 
BUPYCAMH B CBETE HABJIIOJIEHHM HAJ| PASMEPOM 
H ®OPMONM MOJIHIAPOB 


(ITpedcmasnzexno axademukom A. B. Tlaanadunoim 31 IIT 1956) 


PaOoTaMH, MpoBeJeHHbIMH 3a TOCsIeqHee BpeMA Tp MOMOMIM cBeTOBOrO 
_M 9JIeKTPpOHHOrO MUKpockonos ((°°) H Ap.), AOBOJIbHO MOHO BbIACHeHbI MOp- 
cdbomorHuecKHe H3MeHeCHHA, MpOHCXOAAWHe B KJICTOUHBIX A pax HaCeKOMBIX, 
MOpaKeHHbIX NOMHIAPeCHHOU OOMe3sHbIO, B YACTHOCTH, Mpolecch! OcBobo*RKeHHA 
BUPYCHbIX YaCTHIL M3 XPOMATHHA Apa HU COpasoBaHHA BOKPYyF HUX MOMHSAPOB. 
B ormuuue OT 3TOTO, MOUTH HH4GerO HEH3BeECTHO O M€XA@HH3Me BHepeHHA T0- 
JIM3]{PeHHbIX BHPYCOB B KJICTKH H O aJbHelWeH CyqbOe BHPyca BIVIOTb JO Toro 
MOMeHTA, KOrla HOBbI€c BHPYCHble YaCTHIUbI B OTPOMHOM KosHueCcTBe OOHAPYyKU- 
BaloTCA B KJICTOUHBIX Afpax 3apaKeHHoro HaceKomMoro. E,MHCTBeHHOe, YTO 
Mbl 3Hae€M OO 3TOM BaxKHOM TlepHoje, B TeyeHHe KOTOPOrO BUpyc MpOHuKaeT 
B APO MH pasMHOxaelcA TaM, 9TO YTO BHPyc, BBeJeCHHbI B reMoJIMMpy HaceKo- 
MOPO, OUCHb ObICTPO COCpeAOTAYHBaeTCA B KeETKAX MH NepeXOAUT B HHX B OcObo0e 
COCTOAHHe, MpofouKalouleecH Mp OObIYHOM TeMMepaType OKONO CyTOK, TINH 
KOTOPOM OH TepsAeT CMOCOOHOCTh 3aparKaTb BAOPOBbIC KETKH F ero Ne yraeTes 
OOHapyKUTb HH cBeTOBLIM, HH 9/IEKTPOHHbIM MuKpockKoriom (°8). Hexoropnie 
HOBbI€ CBEéCHHA O MeXaHH3Mé BHEAPeHis TOMMSAPeCHHbIX BHPYCOB B KJIeETKH 

WaroT HaOMIOMeHHA Ha pa3sMepoM HU CopMOH MOMHSAPOB, 

JjaBHo ycTaHOBJeHO, 4TO B PasHbIX Apax OombHoro HaCeKOMOTO HOMMSAPbI 
MOryT OOpa30BbIBaTbCA B Pa3HOM KOJIHYeCTBe H HAXOJNTHCA Ha PasHbIX CTaqUAX 
Pa3sBHTHA, BcMeACTBHe Yero OHH YaCTO Pa3sJIMYaIOTCA CBOHMH pa3MepaMH, HO 
B mpefemax KaxKOro Apa OHH BCe HMeCIOT MPHOIH3HTeIbHO OJMHAKOBY1O Be- 
muuuHy. IIpopeyeHHble HaMH H38MepeHHA MOJIHIAPOB B KJIETOUHbIX AApax 
TYTOBOrO H JYyOOBOrO WIeNKOMNPANOB MOMHOCTHIO NOATBepxKaioT ITO. OGpaso- 
BaHHe MOIHSIPOB MpecTaBAeT 3aKMIOUHTEJIbHbIM STAN WeNH BUPYCHbIX IIpo- 
WeccOB, MpOHCXOAAMNX B 3apaxKeHHoM spe. Ilostomy, Kak cnpaBeAHBO ykKa- 
3biBaeT Cmut (°), paBeHCTBO pa3sMepOB TOJIM3ApOB TOBOPHT O TOM, 4TO BCe OHH 
BO3HHKaIoT B xoOfe e4HHOrO BYpPycHoro WHKNa, Hayao KOTOPOMy TIO02%xeHO 
OJHOKPaTHbIM TIPOHHKHOBeHHeM BUpyca B AApO. OpnNako B peqKUX cyyaAx 
y O6OHX YNOMAHYTHIX BUOB HM Y APyrHX HcceOBaHHbIX HAMM YeLyeKPbIJbIX 
pomayarorcad OTAeIbHbIe AMPA, B KOTOPbIX OMHOBPeMeHHO IIPHCYTCTBYIOT MOJIH- 
S[Ipbl JBYX pe3KO pa3/IHUHbIX PasMepoB — KpymHble MH MeJIKHe, O6e3 BCAKUX 
MepexOOB MexXjly HHMH, T. €. B OMHOM Ape cofepxKaTCH NOMHSAPbl, HaxXoysA- 
pMecsd Ha JBYX pa3HbIX cTaquax pasBuTus (puc. | A, 5). Ouepuyno, 970 ecTb 
CIeENCTBHe JIBYKPaTHOrO MPOHHKHOBeHHA BHpyca B Apo: BUpyc, MpOHUKMIMH 
cHauasla, IpHBes K OOpasoBaHHlo OAHOFO HaOopa NOMMSAPOB, MOCTHTIMMX. K MO- 
MeHTY HaGs0feHHA Ooee KPYNHbIX pasMepoOB, a BUpyc, MPOHHKWH B AApO 
HeKOTOpPoe BpeMsAl CHYCTA, MpHBem K OOpasoBaHnuio BToporo HaOopa ToMMaApoR, 
KOTOpble ele He yCcriesM BbIpaCTH HM MMelOT TOSTOMY MeHbIIHe pa3Mepbl. 

Oru HaOMOJCHHA MOSBONAIOT CeaTb CJIeqy!OulHe BbIBOBI: 

1. Tlocne npoHHKHOBeHHA BUPyca B KMeTOUHOe APO B TeyeHHe HeKOTOpOrO 
BpeMeHH, MCUNCAAeMOrO M0 MeHbINeH Mepe HECKOAbKHMM YacaMu, HOBbIe MOp- 
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IMM BUPyCa IPpOHUKHYTb B APO, He, MOryT (9TO BbITeKaeT 3 OObIYHO HaOMIOfae- 
MOFO OfHOOOpa3sHA pasMepOB NOMMSIPOB B AME). . 

2. Ilo npomecTBHH 3TOrO, CpoKa B Ape HHOra NpOMCXOAUT BOCCTAaHOBJe- 
HHe PelleNTOPOB,* HEOOXOMHMBIX JJIA IPOHHKHOBCHHA BUpyca, UM Tora CTaHo- 
BHTCA BO3MOXKHbIM MOBTOPHOe sapaxkeHve Apa. 

3. Bo3MoxHOCTb NOBTOPHOrO IpOHHKHOBeCHHA BHPyca B 3apaxKeHHOe APO 
MOKa3bIBaeT, YTO IIPHCYTCTBHE B KJIETKE MOMHSPeCHHOrO BUpyca He emaeT ee 
HMMYHHOH. 

4. OueBuHO, YTO B OJHOM Ape MOryT OJHOBPeCMeHHO IIpOTeKaTb MO MeHb- 
wel Mepe Ba WHKJIa BUPYCHbIX IIpoleccoB, H3 KOTOPbIX OAH WHKJI HauaJica 
paHbiue Apyroro. 

HexkorTopble JlabHetiimHe cBeyeHHA O Mpomecce BHEAPeHHA BUpyca B kKJe- 
TOUHOe APO aor HAaGMIOJeHHA HA] H3MeCHUIMBOCTHIO CSOpMbI NOMHSApOB. Y pas- 
HbIX BHJOB HACeKOMBIX, MOpayKaeMbiX MOMS PeCHHOH SOoesHbIO, NOMHOAPbl HMeIT 
pasmuunHyro (opmy. Kak Mbl 10Ka3aJIH B OMNbITax 
C TI@PeKPeCTHBIM 3apaxKeHHeM Pa3sHOCOPa3sHblx 
YeIYeKPbIJIbIX HAC€KOMBIX H€CKOJIbBKHMH NOJH- 
3]IPCHHbIMM BUpycamyu (',?), dopmMa nomHayqpoB 
ompeyesaetca chelupukoH BUpyca, BbISBaB- 
mero 3apaxKeHue, a He BHAOBOH MpHHaexKHO- 
CTbIO XO3HHHA. Tak HalmpuMep, eCJIM 3apaxKaTb 
ryceHHl,| KpanuHBHub! (Vanessa urticae L.) no- 
JIMS PeCHHbIM BHpycoM TyTOBOrO weskonpsqa 
(Bombyx mori L.), B HHxX pa3BHBaloTca Kpyl- 
HbI€ WCCTHYFOJIbHbIe MOMS Ipbl C ACHO BbIpa- 
XKCHHBIMH yrviaMH, T. €. HMeIolwMe PopMy, xa- 
pakTepHy!O JIA MOMS POB TYTOBOrO WesKO- 
ipsa; ec 3apaxKaTb TaKUX Ke PyCceHHll BU- 
pycom jyOoporo wenKkonpsya (Antheraea pernyi 
Guér.), B HHX pa3sBHBaloTCA 3HauHTebHO Gouee 
M@JIKHe TOMS Ipbl HeNpaBHbHOM MATHYrOWIb- 
HOM WH TpeyroubHOH doOpMbl, THUMUHBIE WA 
AyOoBoro WeNKONpAa; ec 3apaxkaTb UX BH- 
PYCOM OO/IbIUOH BOMMHHOKN mown (Galleria mel- 


Puc. 1. A. 6 — zumopdusm pas- 
MePOB TMOJIH3APOB B KsIeTOUHDIX AD- lonella wee B HHX Ppa3BHBaloTCH MNOJIMSIPbI, 


pax ZyOonoro menkonpaqa; B— MUMeIOUIME B ONTHYECKOM paspese KBaj[paTHyto 
THIHYHBIC MONHSAPbl TYTOBOTO WeN- Chopmy, T. €. TaKHe, KAKHe CBOHCTBeEHHbI GouIb- 


koupafa; 7 — aOeppanTuble mOJIH- E 3 
sippy To xe Tycennust; J — 10M BOULHHHOW MOJIM HT. J. O6pIuHO MOJIHS)ip bi 


aumopusm pasmepos u @opmer no- BO BCeX A{\pax OOJIbHOrO HaCeKOMOTFO HMeIOT OfH- 
JHSAPOB B APC KPpOBAHOM KJIeTKH HaKOBY!O (opmy, ONPeAeJIHeMy!IO TEM, KaKHM 
TYTOBOTO WeNKOTIpsqa. PHCOBaIb- BYpPyCOM OHO ObIIO 3apaxKeHO, .HO HHOra Ha- 
apt armapat A6be 1300 X  nsny c TAaKHMH s[paMu, cofepxallluMu NomMH- 
SPpbl THNMYHOK *opMbl, BCTpeyaloTca apa, B 
KOTOPbIX IIOJM3pbl HMCIOT COBCeM Jpyryto dopmy. Tak HanpuMep, y TyTOBOrO 
WeNKONpALa BPeMA OT BPpeMCHH MONaaloTCA OTIebHbIe Apa c NowHa_pamu, 
MMCIOWMMH B ONTHYCCKOM Pa3pese HE THIIMYHYIO WeCTHYTOJIbHY!O, a Tpeyrosmb- 
Hy!o copmy (puc. | B, J). Eme pexe tam o6napyxuBatwrca ayipa c KBajipar- 
HBIMH NOMS pam WIM C NOMapaMu HeMpaBuJIbHOK CopMbl. BTO HaOmo,aer- 
CH Jake B TaKMX YCJIOBHAX, KOPa BOSMOKHOCTh CyyalHOrO 3apaxKeHua 
MOCTOPOHHHM MOJIHSPpeCHHbIM BHPyCOM MOJHOCTbIO ycTpaHeHa. AHnamornuHBple 
MpHMepbl HeOMHOKPaTHO BeTpevwanucb HaMM y AyOoBoro WenkoNpaAga, Henap- 
HHKa WH [pyrHx HCCMeAOBaHHbIX BHJOB. 

Ilockolbky NoKa3saHoO, uTo dopMa NoNMa_poB onpesennetca cnHelumukoui 
BUpyca, a H€ XO3AHNa, MOXKHO JyMaTb, 4TO adeppaHTHad copMa MomHa_poB 
B Apax, O KOTOPBIX HeT peub, OOyCNOBMeHa H3MeHUHBOCTHIO BUpyca. B nonp- 
3y 3TOrO OObACHCHUA FOBOPHT H TO, YTO KMETKH C TAKUMY aTHNYGHbIMH MOHaApa- 
MM BCTpevaioTcA BCer a MO-OMHOUKe CpeqH KJleTOK,B Af[paxX KOTOPbIX cojep- 
%*KATCH MOMMS Pb! TANMYHOK (hopMbI. OKOHYAaTeMbHO OHO NOATBeEpxaeTes cae- 
1200 : 


ayrouyumn HaOJMOMCHHAMH, CleaHHbIMH HAM Ha OOJIbHbIX PyCeHHIax TYTOBOrO 
memKonpsya. IIpx npocmotpe 6Oombinoro wncna MpemapaToB U3 TakUX PyCeHHIl 
MbI B TPexX cuIyuaAx oOHap y2KMIM 10 OMHOMY AJpy, OHOBpeMeHHO IIPOsB- 
JAIOWEMY MPH3HaKH ABOHOrO sapaxkenua (T. e. COepxKaLleMy NOMMZApPbI ABYX 
pasMepoB — KPpyNllHble H MeJIKHe) H HMerIouleMy Kak THMMYHbe, Tak H adeppaHT- 
HbIe, MOHSpbl, MpH4eM B BYX TAKHX HApax Bce KPYMHble NOMMSAph! OONapan 
THIMYHOK WeCTHYrOIbHOH (opMol, a BCe MemKHe — aGeppaHTHOM Tpeyrouib- 
Hol dbopmon (puc. 1/[), B TpeTbem xe Ape HaOmOJanacb OOpaTHad KapTHHa— 
KPYyNHbIe MOIHIAPbI OBI TpeyroMbHbIMH, a MeJIKHe — iNeCTHYFOJIbHBIMH. 
‘OTciofa OveBHAHO, YTO aOeppaHTHaA (bopMa MOMHSAPOB eCTb CJeACTBHe H3Me- 
HEHHA BUpyca, a He 3apaxkeHHo KeTKH. Ho B TaKOM cuyyae TO. OOCTOATEMbCT- 
‘BO, UTO B Apax c aOeppaHTHbIMH NOMS paMH, Kak TpaBHsO, BCe NOMMIAPbI 
HMEIOT OHHAKOBYIO (POPMy, BePOATHO, O3HauaeT, UTO AIA 3apaxKeHHA Apa 
OcTaTOUHO MPOHHKHOBeHHA TOJIbKO OJHOM BUpPyCHOM YacTHIIbl. 


VMuctutyt 30010rHH Tloctynus0 
Axayemuu Hayk YCCP 27 III 1956 


LHMTHPOBAHHAS JIMTEPATYPA 
1¢. M. Tepmeu3oun, Muxpo6uonorna, 24, 90 (1955) 2C. M. Tep 
JAH, 104, 925 (1955). $C. M. Tepmexu3.0n, Muxpoouoviorna, 25, 96 (1956). 4 
ghes, Hilgardia, 22, 391 (1955). K. M: Smith, Proc) Roy. Soc. } Set: 
i954); &§ K. .M. Smith, N. Xeros, Parasitology, 44, 71 (1954). 
SeeGnoissant, P, LL ép ine, Ann. Inst. Pasteur, 89, 364 (i955) ae 
fuji, F. Yoshihara, M. Sato, Enzymologia, 17, 1952 (1954). 
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Hornage Akanemun HayK CCCP 
1956. Tom 109, Ne 6 


PH 3HOJIOPH A PACTEHHH 


H. H. rOJIYBHHCKHA 


/BOXA ATMOC®EPHBIX OCAJIKOB KAK CPEJA AJIS MPOPAHIHBAHHA 
NbIJIbLEBbIX 3EPEH 


(II pedcmaéaexo akademuxom B. H. Cykaresoim 19 V 1956) 


CTeEHHH Ha MaseliuiHe H3MeHeHHA XHMH3MAa cpeqpr (*), MbI pemmain HCIpOOOBaTb 
|B KayecTBe MHTaTeIbHOrO cyOcTpata Boy aTmocibepHEIX ocayKoB. B cbeppaue 
}1956 r. MbI Hcnomb30BaIH WIA STO eH BOAY, NONYYeHHy!O Mp pacTanBanun 
cHera, a [JI CpaBHeHHA B3AJIM OObIKHOBeHHY10 (MMTBEBYIO) BOY UH BOY JecTHJI- 
WHpoBanHyto. [Ibwipya WA MpopaliwBaHHuaA MCHOmb30BaHA OT QByX topM (ko- 
PpOTKOcToMO4aTOH H AMMHHOCTOMOYATOH) KOMHaTHOrO pacrenua Primula obconica 
Hance. 

_ Ilpopamusanue nmpospoxunocb no o6bmHoO MpHHAToit Hamu MeToguKe (1) 
B vauikax TlerpuH (Buca¥ad Kanna c BHyTpeHHeli CTOpOHBI KpBILIKU qalllKH), 
NO ABe KallJiH C TP€XKPaTHbIM TOACUeTOM H H3MepeHHAMM B KaxKOM Karse. 
Pe3yJIbTATbI HECKOJIbKO pa3 MOBTOpeHHoro ombita (Tabs. 1) noOyusu Hac mpo- 
MOIKATh HCCIeOBAHHA B JaHHOM HarpaBseHHn. 


TaOauna 1 


Pe3yibTaTbl MpopalluBaHuA bWIbub! Primula obconica Hance 
B CHe€rOBOH BOJle CpaBHHTeJIbHO C BOJOH KONOAe3HOH HW RecTus- 


JIHpOBaHHoH 
®opMa KopoTKocTow6- @®opma AauHHOCTO.N6- 
yqaTaa uaTan 
Cpela Wa npopauy- 
BaHHA 9f TAHA of Launa 
° IIbIJIbU€BbIX O TIbIJIbIe@BbIX 
npopacta- Tpy6ox | MPopacra- Tpy6oK 
HHA Bp HHA B 
Boma KomoyesHaa . . iif} 824 6,8 314 
5 AeCCTHJIJIH pOBaH- 
Had (s¥.. Suen 47,4 985 8,6 347 
PCHELOBASL, casa cn ee 92,3 1602 19,9 481 


IIlpu conocrapmeHuu pa3HunA B MpopacTaHHH MbIVIbUbI B CCTHIMUpOBAaHHOH 
Bose HW B BOJe H3 pacTaaBero CHera HalpallMBaeTCH BOMpOC, ABAAIOTCA JIM 
OHM CJICACTBHEM IIPHCyTCTBHA B JeCTHMMMpOBaHHOH BOe KaKHX-TO MpuMecel, 
3aJ[ep2KUBAIOWAX MpopacTaHve MbIVIbUeBbIX 3epeH *, HH HaOOopoT, HamMunA 
B CHeEroBol Boe BeLeCTB, CTHMYJIMpy!tolulMxX HX MpopacTanue. OTBeTHTb Ha 
STOT BONpOC MOKa He MpescTaBsAeTCA BOSMOXHbIM. DakT smyuMero Mpopacta- 
HUA TIbIIbICBbIX S€PeH B BOJe OT TAAHUA CHera NOATBEpxKaeTCA TAaKMKe H Cwe- 
WyIOlwuM OMbITOM ¢ HbIbYoOH Primula officinalis (L.) Hill. (ra6a. 2). 

B jasbueliuiem, HapaAy C HCIbITAHHeM JOXJeBOH BOJbI, MbI BKJIOUMJI B HC- 
SIeOBAHHE HM pOCcy JIMCTbeB H JeMeCTKOB WBeTOB pasHblx pacrenuit. [lepppie xe 


* Hannune TaKHX BeleCTB B KOOJe3HOH BOJe y HAC He BbISbIBAeT COMHEHHH. 
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IPEABAPHTEJIbHBIC OMBbITHI MO H3YYCHHIO BOSMOKHOCTH UCIOJIb30BaHHA POCb 
KaK Cpefbl JIM MpopalllHBaHHA MbIVIbUbI aH MOpasvTeMbHbIe Pe3YJIbTATHI 
Poca, coOpaHHaad B Hayasie OMbITOB TOJIbKO C JIMCTbeB IBYX pacTeHuli (kyKyPy3b 
H KyleHa ACeHeMCTHOrO), MOKa3aula, UTO B Kale C IMCTa KJleHa HaOsOAasOcE 
ca6oe ysyuilenue gpopactanua mbibupt Philadelphus latifolius Schrad. 


La oanmea 2 


PesyubTaTbl UpopaulMBaHAA WbIbuEI Primula officinalis (L.) Hill. 
B CHEPOBOH H JOxKMeBOH BORE CpaBHUTeJIbHO C BOOM KOOMe3SHOU 
HW JeCTHIMHpoBaHHon 


®opma KopoTKocTon6- ®opma QaMHHoOcToON6- 
yaTaAa YaTaa 
Cpeyza Lia Mp opauly- 
nana , Asuna 
Rape fo TIbIJIbUeEBbIX “lo TIbIJIbUeBbIX 
mpopacta- tpyoox | "popacta- Tpy6oK 
HHA Bp HHA Bp 
Boya komoje3sHaa .. 0,0 0 9,4 ZAG 
» ACCTHJIJIHPOBaH- | 
ISO TG Ge Lae Fe eee 6,3 232 49,7 841 | 
» HELOBAR . . 9. 412,70 461 68,9 1353 
» WowKMepan ... ASi5 493 We Gaee 1369 


B Kalle K€ POCbI C JIMCTa KYKYPy3bl Ta 2%Ke MblIbla Mpopocsa nouTu B 10 past 
myuue. ITO aso HAM BO3MOXKHOCTh CAeaTb IPeBapUTesIbHOe 3akJIOUeHHE, TOK 
B KalluIAX POCbl NpopacTaHHve MbVIbIbI COBEPIaeTCA He TOMbKO Tropa3qO MHTeH-| 
CMBHEE, YeM B JeCTHJJIMPOBaHHOH Boye, HO H Cama poca, COOpaHHas Ha JIMCTbAX) 
Pa3HbIX PacTeHHH, MO-pa3HOMY BJIMACT Ha MpOpacTaeMOCTb MbIIbUeBbIX 3epeH. 
STO NpeAMONO*KeHHe B [aMbHeHIMeM MOMHOCTHIO NOATBEPAMJIOCh Ha MHOTOUNCuIeH+ 
HOM MaTepHasle MIbIIbIbI pAa pacTeHui B Kallax pocbl c MHorux BuoB. Ton4 
TBepKeHHe JTOMY MOXKHO BHJeTb B CyeMyiouleMm (OMHOM M3 MHOTOUNCJIeHHBIX), 
ombite (tTa6s. 3). 


Taowmieay 3 
_ Uprasna Lathyrus oounies Bunce Caen 
pratensis L, KIHHHOCTONOYaTaA 
Cpena 2a mpopalinpanua 5 Tsuna 6 aauHa 
; aes PSE ONS oe TIbJ JIBLIEBbIX 
TER sehen on ay ig 
ISOVIL TOMO 6 g a 6 4 o 46 6 17,4 216 0 0 
»  ACCTHIIMpOBaHHan ..... 27,9 846 42 40 
7?) (CHCTOBAS “Fir Sara sa. es 2 ene, 74,8 1862 9,8 414 
no 7OMMERAS Le Sol) eae eee 06,5 1497 o,9 86 
Poca c muctbep Alcea rosea Cav. 0) 0 — = 
> 5 Allium sativum L.| 59,1 3441 34,9 161 
‘ . Alcticum lappa L.| 30,2 1904 34,6 184 
. = Dahlia variabiles 
Desi .%. theese 94,9 3893 — = 
s - Mentha viridis L.| 46,7 998 — — 
A 2 Papaver somnife- 
Kim ies Sa 88 , 0 3961 O2F 3S 382 
» r Plantago media L.| 74,3 2893 — aS 
A . Poligonum avicu- 
ENS ies eran ORE 79,9 4688 — == 
. 5 LeAMIVAy.S) lesen ane 79,9 2206 D027 292 


Kak Moka3biBaloT JaHHple Ta6. 3, poca c mucTbeB 8 u3 9 BuROB pacrenuit 
HECOMHCHHO, H TIPHTOM B PeSKOM CTeMeHH, CTHMYMpoOBana MpopacralMe TbIIb-| 
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WeBbIX 3epeH KaK NPHMyJIbl, TAK H YHHBI JyroBol. Jluitb B OAHOM cmyuae (co 
INTOK-POSbl) poca MOeHCTBOBaIa TOKCHYHO Ha BbICeAHHY1O TIbIIbILY UHHBI Jy- 
TOBOH. Brayase Ham MNOKAa3aJIOCb HEBEPOATHbIM TakOe JeHCTBHE POCbI C JIMCTbEB 
IUTOK-pO3bl, HO MHOrOKPaTHaA NPOBepKa ONbITa HeEM3MeCHHO TOTBepxKala ITU 
Pe3VJIbTAaTH. - e 

Bce MmpopejeHHble HAMM B 9TOM HallpaBJIeHHH OMIT! NOATBeP2K {alot BbIBO- 
bl, TOBOPALMLHe O pe3KOM VBeJIHYCHHH MpopacTaeMOCTH IIbWIbILeBbIX 3ePeH Kak B 
cHeroBoli HW JOx*eBol BOAe, TAK H B OCOOeHHOCTH B KallAX POCb! OOJIbINMHCTBA 
pactenul. 

Oyuako Tp Hcnomb30BaHHH pOCcbl B KayeCTBe Cpebl WIA MpopaliMBaHHs 
IIbIJIbIeBbIX 3epeH COONPaTh ee cueyeT He C MMCTBeEB WOOOrO pacTeHHA, a C TEX 
pacTeHui, KOTOpple B HaHOOMbUlel CTeMeHH CTHMYJIMpyIoT MpopacTaHHe MbIAbIUbI. 
Takumu pacreHuamu sBasiorcs (no xKpalineit mepe jua mbwibupr Lathyrus 
pratensis L.): reopruua, KapTodemb, KyKypy3a, MaK, NOOpoOxXHHK, CMOPpbIL, 
‘THIKBa, YECHOK H MHOrHe Apyrue. BnomwHe BO3MOXKHO, YTO MblIbila APyrux pa- 
cTeHull MPH UpopauuBanHu B poce Toro HM UHOTO pacTeHuA OyyeT BecTH ceOA — 
MHaue. 


KocronombekHi rocyapcrBeHHblli Tlocrynus0 


OBOLIHOH COpToyyacToK 25 VIII 1955 
Kocronoub, Popenck. o6.. 


ILMTHPOBAHHASA JIMTEPATYPA 
1Y. H. Fos yéounckuii, Arpo6uonornn, No 3 (1946). 
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Jloxnxayun -Akagemun nayx CCCP 
1956. Tom 109, Ni 6 


@H3HOAOLHA PACTEHH 


A. A. HABAHOBCKAA 


KOPHEBbIE CHCTEMbI MOJBOEB KMTANCKOLO JIMMOHA 
(ITpedcmasaexno akademuxom A. JI. Kypcanosom 24 IV 1956) 


KopuHeBan CHCTeMa ABJIACTCA He TOJIbKO ONOPOH pacTeHHu B TlowwBe MW Tepe-~ 
aTUHKOM MOrsOUlaeMbIX H3 NOUBbI BObI H MHHEPaJIbHbIX BeLeCTB, HO HW AKTHB- 
HbIM yUaCTHHKOM TIpoleccoB o6MeHa BellecTB. B kopHeBol CHCTeMe IIpoTeKalor 
CHHTe3bI HW WpeBpauleHHA pasHooOpasHbIX OvoopraHvyecKHX COeAMHeHHH. 

IIpumeHaa w30ToMHbIli H xpomatorpaduyeckuh metogp, VM. VW. Konocos u 
C. ®. Yxuua (*) B OMbITaX CO CTEPHJIbHbIMH KYJIbTYPpaMH KYKYyPY3bl ycTaHOBHJIM, 
WTO B KOPHAX CHHTC3HPYIOTCA Pa3IMUHbIe AMHHOKUCJIOTHI, AMHJbI, JMMOMAE, , 
HYKJICONpOTeHAbl, KOTOPble TepefaorcA B HaJ3eMHbIe OpraHbl pactreHua. Be- 
WecTBa, HEOOXOAMMBIe JIA MOCTPOCHHA YrsIePpORHbIX WeMOUeK STHX COeAMHEHHH, | 
B TIepBy!o Ovepeb YrIeBOAbI, JOJDKHbI MOCTYMaTb B KOPHH H3 HcTbeB. Hepas-} 
PbIBHaA CBA3b H B3AMMOOOYCJOBJICHHOCTh MpOUeccOB OOMeHA BeLIeCTB KOPHEBOK 
CHCT€MbI HW HaJ3CMHbIX OPraHOB MPMBUTOTO pacTeHHA cayxKaT OHOXMMHUECKOH | 
OCHOBOH B3aMMOBJHAHHA MpHBOA MW MOBOR. 

Bo BulaKHbIX cyOTponMKax CCCP MMOH OTKpbITOrO rpyHTa MPpHBMBawT Ha} 
TpuHpomuaty. B HeKOTOpbIX HOBbIX paHOHaX KYJIbTYPbI WHTPYCOBbIX 3TOT MO- 
BOM OKa3aJICA HeMPHrOAHbIM JIA JIMMOHAa 3allMIeHHOrO TpyHTa HM B KayecTBe 
NOABOeB AIA JIMMOHA HCIIbITHIBAIOTCA JIMMOH, allesIbcHH, Ourapaqua wu Apyrne 
BuybI poga Citrus (7, °, §). 

B Mpou3BofCTBeHHbIX YCJIOBHAX JIMMOH pa38MHOxKaeTCA MpeHMYyIIeCTBeEHHO 
OkyJMpoBKoH. [lostomy npaBHJIbHbI BbIOOP NOABOA B HOBbIX palioHax ABIIAeTCA 
3aayeH NepBoouepeHOH BaxXHOCTH, IA PelleHHA KOTOPOH mpexye Bcero He- | 
OOXOJMMO 3HaTb OCOOeHHOCTH (hOPMHPOBaHHA KOPHeBbIX CHCTeM pacTeHuit, 
HCHOJIbSYCMbIX B Ka¥eCTBe MOABOEB. 

Saflaveii HacTosimeH paOoTbl ObliIo HccMefOBaTb pacnipeyeseHHve KOPHEBBIX 
cucTem mogsoes Kuraiickoro JMMOHa B HOUBEHHOM Cyjl0Oe TpaHUeH. 

MetTroqukKa uccueoBanyH &. OOsextamu uccneqoBaHuA Ob ca- 
*KeHUbI Kuralickoro JMMOHAa, NPHBUTOTO Ha TpudoumuatTe, Ourapayuu, MMOHe, 
alleJIbCHHE, H KOPHeCcOOcTBeHHble pacreHua Kutalickoro JIMMOHa, nosyueHHBle 
MyTeM YepeHKOBaHHA, BbiIpalliuBaemble c 1951 r. B SKCMepMMeHTabHOM TpaH- 
mee OoTaHuyeckoro caja Oyecckoro rocyylapcrBeHHoro yHuBepcuTera 
um. MW. HW. Meuuuxkopa. | 

Kopuepple CHCTeMbI TpaHIWelHbIX PacTeHHil paspacTaloTca B HaCbINIHOM T04U- | 
BEHHOM CJIO€ OHHAKOBOH MOLIHOCTH IPH OMMHAKOBOM yxXoOjJe (MOBI, PbIxJe- | 
Hue, MOMKOPMKU MHHepaJbHbIMM M OpraHvyecKHMM yOOpeHHAMN) UM NpH B3aHMO- | 
WelicrBud c KpoHamu Kuralickoro mMMoHa, IIpH4eM Mi J\VWIst Hay3eMHbIX OpraHOB — 
pacTeHHH YCJIOBHA BHeWIHeH Cpefbl, B TpaHWlee NPHOMM3UTeEMbHO OAMHAKOBHI. 
B Takux yCJIOBUAX ONbITa pasM4HA B (POPMHPOBAHHH KOPHEBBIX CuCTeM o6yc- 
JIOBJIMBalOTCH TlaBHbIM OOpa30M BHAOBbIMH OCOOeHHOCTAMM NO]BOeB. 

Jlerom 1954 r., Kora MpoBo_MOCh HacTosee uccMeOBaHue, KOPHEBbIe CH- 
CTEMbI N10BOeB ObIIH B BO3pacTe 5 eT, a KOpHeco6cTBeHHoro Kurafickoro sH- 
MOHa — B Bospacte 3 met *. Yuer KopHeli NpOBOMICH NO NOUBeHHDIM COAM 


* B 06ce0BaHHH KOPHeBEIX CHCTeM NpHHHMadH yuactue T, A. Manakuna u JI. C. Crouap- 
4yK. 
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TOJIMMHOIO NO O CM, HauHHaA Cc MOBepXHOCTH NOUBbI AO MeCCOBOrO [Ha TpaHwen, 
}T. €. HO rayOunsr 55—60 cm. Toy KaxKbIM PacCTeHHeM IIPpOCMaTpHBasICcA OCObeM 
TOUBbI B cbopme MpsAMOYrOJbHOrO Napawienenuneqa pasmepom 86 X 85 x 60 cM, 
} UPHYCM KOPHeBad IWeHKa HaxOfMsaCb B WeHTpe BepXHeli NOBeEPpXHOCTH Mocse,- 
) Hero. Tlouza BBIKANBIBAACh MOC€NOBaTeIbHBIMH CJIOAMM POJIULMHOIO TIO 5 cM 
j HW KakAbId COM Tenuica Ha 4 npo6p. U3 kaxyolt nowwennoti TIpoObl THLATeIbHO 
} BLIOMPaJIHCb KOPHH H JlemusuCb Ha (ppak- 
f WH 10 WMametpam: [<2 mm, II 2—5 mu» 
III 5—10 mm, IV>1 cm. 3arem Mpous- 
BOAMNOCh B3BCWIMBaHhe KOpHelt KaxKOli 
| Mpakiwuu B TypreculeHTHOM cocTOoAHUH u 
| ompeyenaca ux oObem. BI gpaxuun 
| ONpefeAacb TaKXKe BeMMYHHA MOBepx- 
) HOCTH MeKHX KOpHeli (qMamMeTpom 
| <2 mm), no metogy II. C. Torpe6uaxa u 
H. I]. Menpunka (4), a uMenHo: Bene 3a 
ompeyeseHueM OObeMa KOPHelt NO KoH- 
WeCTBY BbITeCHEHHOH HMM B IWMpoKoli 
OropeTKe BOJbl KOPHH BHIHHMaNHCh 13 
O1opeTKH, BCTPpAXHBAJINCb OMUH pas Wasa 
| yAaneHHA KalleJIbHOH BObI, HW 3aTeM On- 
| peyeaJicad OObeEM KOpHeli c OOBONaKH- 
BatolleH HX BOJHOIO MeHKon. Jia ompe- 
WeeHHA MOBEPpXHOCTH KOPHA MO BesH- 0 
4HHe ero OObeEMAa Pa3HOCTb OObEMOB Cy- 
XUX HW CMOWCHHBIX KOpHel yMHOMKaach Puc. 1. Tlopepxuocrs Kopueli Toubue 2’ MM 
Ha koaddunnvent 74,1. Ina cpaByuresb-  ypyxo { P i : 
€ PHXOAAMAACH Ha 1 CM TOJIMJHHbI MOUBEHHOTO 
HOM XapaKTePHCTHKH Pa3sJIMUHbIX KOPHe- cos Ha Mnomaqu 0,72 M®. a — rpudomara, 
_ BbIX CHCT€M MO2KHO BOCTOJIb3OBaTbCA BbI- © — JHMOH, 6 — allebcuH, 2 — Ourapagua, 
| UHMCJICHHOM TakHM TyTeM BeJMUMHOL Mo- 0 — Kuralickult 1Mox 
| BEPXHOCTH MeJIKHX KOpHeH, TaK KaK OHA 
'faeT mpuOnusuTeibuce mpescrapenwe O BeNMYMHE Norvomlarolell NOBepxHoO- 
CTH KOpHeBOH CHCTeMBI. 
| B I mpakunu Kopemiku TosmmMHoI OKONO 0,5 MM pHHayiexkaT K COCYLIMM 
ydacTKaM KOpHeBoH cucTembl. Ha HHX HMeIOTCA 3aUaTKH KOPHEBbIX BOJIOCKOB 
B BHe OyropkKoB U BbIpOcTOB. KweTKH HX JK30J€PMbl IPW2KH3HEHHO OKpauin- 
BaJIMCb H€HTpaJIbHbIM KPaCHbIM, OOHaPyKHBaA ABeHHe TMwasMoumH3a. Ha no- 
NIEpeyHbIX Paspesax KOPeLIKOB TOMMIMHOIO 1—2 MM HocIe NOrpy2KeHsA UX B pa- 
CTBOp HeliTpalbHoro KpaCHOTO OKpallIMBaJIMCb, KPpOMe 9K30JepMbl, OTeJIbHbIC 
KJI€TKH 2%XHBOM MapeHXUMbI KOPbI, KpaCHTeJIb NPOHHKa HW B COCYbI KCHJICMBI. 
IlopuyquMomy, 2K30qepMa STHX KOpHeli He MpenxATcTByeT MX BCAaCbIBaIOLel 
JI@ATebHOCTH. 

MoxkHO HCTIOJIb30BaTb TakKxKe WU BeJIMUHHY «KOPHeHaceJICHHOCTH» MOUBeEHHbIX 
rOpvH30HToB. OTumM TepmMuuHom II. C. [lorpeOuax (*) oOo3HauaeT BeHUHHYy 
CYMMapHOH NOBepXHOCTH MeJIKUX KOpHeli B JaHHOM ropusouTe Ha | cM ero MOLI- 
HOCTH MW CUMTAET, UTO NOKA3ATeIb KOPHeHacesIeHHOCTH cBbue 100 xapakTepu3syer 
KOPHeBy10 CHCTeMy KaK «HHTCHCHBHYI0», T. €. C BBICOKOM CTENCHbIO PasBeTBJIeH- 
HOCTH M@JIKHX KOPeILIKOB. 

Pe3symbTaTH uccnegoBpanuua. Mccneqopanne oOnapyxusO AB- 
HbIe BHJOBbIe OCOO€HHOCTH B (hOPMMPOBaHHH KOPHEBbIX CHCTeEM ILMTPYCOBbIX 
pacTeHHi, rulaBHbIM OOpa3s0M B pacipocTpaHeHHH MeJIKUX MOPOMaoulHX KOpel- 
KOB, a HMCHHO B rylyOHHe NPOHHKHOBeHHA UX B NOUBYy HM B MWOKasaTesIaX KOPHe- 
HACeJICHHOCTH JIA OTJCJIbHbIX MOUBCHHbIX TOPH3OHTOB. 

Y Bcex uccieqOBaHHBIX pacTeHuit (Mo 2 9K3. Kaxkoro BapHaHTa) OTXOAAMIME 
OT KOpHeBolt weliku KPyMHble OMOPHbIe KOPHH B Cyloe 1 CM OOHAPyKeHb! TOKO 
B ICHTPaJIbHOM Mapasuiemenune se MOUBLI C TOPH3OHTAIbHbIMH pasmMepamu 25 X 
<x 25 cm, up rayOune 15 cm. Y noxBon TpudomuaTbl H KOpHecoOcTBeHHOrO 
Kutalickoro JMMOHa TaM 2Ke pacnosararirces HM OosIee TOHKHe KOPHH, J\MaMeTpoM 
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Beero 


a, 6 —BeC KOpHeli, COOTBETCTBCHHO, B TpaMMaX H B MpolenTax OT O6tlero Beca, B— MOBePXHOCTb KopHeli Ha 1 cM TOMLLMHBI NOU 


IIpumeyaHHe 
BCHHOTO CJIOA B CM?, 


5—10 mM; y Ovrapayquu ruly- 
6HHa pacnpocTpaHeHHA 3THX 
KOpHeH, CJIe@OBaTeJIbHO, 4 
rayOuHa cojlepxallero Ux 
TOYUBeEHHOrO Mapasuewenune- 
la, yBesIMYMBaeTCA WO 25 cM, 
y allespcvHa Jo 35 cM, y JH- 
MoHa JO 40 cM, mpHyem y 
alesIbCHHa HM JIMMOHA YaCTb 


3THX KOPHeH BbIXOJUT 3a TIpe- | 


J@JIbl WeHTpasbHOoro Mapa- 
jesenuneyqa B rOpH30HTaJb- 
HOM HalpapseHuu Ha 5—10 
CM, U4TO CBHACTeEIbCTBYeT O 
OOuIbLUeH MOLIHOCTH HX KOp- 
HeBbIX CHCTeM 110 CpaBHeHHIO, 
C OCTAJIbHbIMA BapHaHTaMHi 
ombira. 

Y sBcex HCCIeEJOBAaHHbIxX 
pacTeHul HavOoubiiaAd 0 Be- 
cy Macca KOpHeH cojlepxKa- 
jiacb B I dpaxunn. Ilopepx- 
HOCTHbIM COW MOUBbI MOLI- 
HOCTbIO Q0—5 cM, KaK BHJHO 
u3 TaOn. 1, cofepxUT cpaB- 
HHTCJIbHO MaJIOe KOJIMYCCTBO 


“KOpHeH saToH dpakuuu (qo 


5% OT BCeH MX Maccbl), 4TO 
MOXKHO OObDACHHTb HeOaro- 
IIPHATHBIMM BHELHHMU ycJIO- 
BHAMH B 3TOM CJI0€ NOUBbI — 
lleperpeBaHueM HM Tepecbixa- 
HHe€M e€rO B Me€KIIOJIMBHBIe 
TlepHOJbI, MOBPexeHueM Kop- 
HeH pW PbIXJIGHHH MOUBbI 
uv. 0. [pu pacnpeqenenuu 


MeJIKHX KOpHeH B Ooulee raty- | 


OOKHX COAX MOUBbI NpOAB- 
JIAIOTCH OTIMYNA B CopMu- 
POBaHHH KOPHeBBIX CHCTeM B 
3aBMCHMOCTH OT MOJBOS. 
MomHas KopHeBas cucte- 
Ma sIMMOHa (Citrus limon B.) 
HaCbIWaeT MeJIKHMH COCYLLH- 
MH KOpPelWKaMH HacbInHOH 
NOYBCHHbIM CON TpaHwieH Ha 
BCIO ero TuIyOHHY Mpv OveHb 
BbICOKUX NOKa3saTeAX KOPHe- 
HaceJIEHHOCTH (cM. Ta6. 1 u 
puc. 1). Marexcusuo ucnoup- 
3YH MPM NOTJOWeHHUH BOJbI 
M MMTATeJIbHbIX BeLIECTB BCIO 
rulyOHHY HacbINHOrO MOUBeH- 
HOrO COA WH UpWHuMas jlea- 
TeJIbHOe yuacTHe B Mpoueccax 
oOMeHa BelllecTB nmpHBuTOrO 


PacTeHHA, KOPHeBad CHCTeMa | 


3TOTO NOABOA oGecneunBaeT 


DBICTPbIM POCT H PopMupoBaHve Hasemubix opranop Kuralickoro mumoua, oc- 
macnn ero KapJIMKOBOCTh — XO3AHCTBEHHO WeHHOe Ka¥eCTBO 9TOTO copTa JIH- 
MOHA. 

| Ilouru To xe MoxHO CKagaTb O KOPHeBOH cucTeme anempcuna (Citrus si- 
aensis Osb.), KoTopad Hcnomb3yeT NOYBeHHEI Col TpaHuen Jlo rayOunpl 50 cm 
IPH AOCTATOYUHO BbICOKHX, HO M€HbINMX, YM yY JMMOHA, MOKasaTeax KOpHeHa- 
Se JICHHOCTH (cm. Tan. | wu puc. 1). MW wa 9Tom nojBoe cHu>KaeTCA KapJIMKOBOCTS 
Kuratickoro wuMona. Kak noxka3pisaet onbiT BbIpantuBanua Kuralickoro wMMoHa 
da pa3sJMYHbIX MOABoAX (*), HaHGoslee MOLHbIe pacrenus dopMupyiotcs Ha TOJ- 


B0€ JIMMOH, HEMHOrO MeHbIIIe pasMePbI KPOHbI y pacTeHHii, IPMBHUTbIX Ha alleJb- 
cHHe. 
- Kopuesas cucrema Ourapaguu (Citrus bigaradia R.) cnaGee passuta u H0- 
ae KOPHeHaceJIeHHOCTH Y Hee 3HAYHTeIbHO HH2Ke, YM Y KOPHEBBIX CH- 
cT€M OCTAJIbHBIX BapHaHToB. MewKue KOpelKH JOBOJIbHO paBHOMepHoO pacripe- 
MeeHbI NO OTAeJIbHbIM MOUBCHHBIM TOPH3OHTaM Jo rmyOunbl 45 cm (cm. Tabu. | 
d puc. 1). CpaBnurebHo craGoe HacbILleHve NOUBEHHOLO COM Thane MeIKUMH 
KOpelliKaMH OurapaquH OOyCOBIMBaeT 3aMeIeHHe TeMIOB pocta u dbopMupo- 
B3aHHA MPHBOA WM yYCHJIMBaeT KapsIMKOBOCTb Kutalickoro JMMOHa Ha 9TOM NHOL- 
oe (*). B 9Tom onbite Gurapaqua OKa3aslacb KapJIMKOBbIM MOABoeM, {KOTOpbIii 
2K€T MMeTb MPeHMyllecTBa Mepey OObIGHBIMH NOJBOAMH JIMMOHA He TOJIbKO 
aulMileHHOrO, HO MH OTKPbITOrO FpyHtTa. 

3-JIeTHAA TMOUyYeHHad MyTeM YepeHKOBaHHA CTaHiHO cTapad KOpHeBaa 
cuctema KurTaiickoro JIMMOHA NO BbICOKOM HaCbINeHHOCTH MOUBbI MeJIKHMH KOp- 
AMM HW M10 XapakTepy pacipeesIeHHA HX B OTJJbHbIX MOUBCHHBIX CJIOAX TPaH- 
€H CTOHT Oovlee HIM MeHee O1H3KO K KOPHEBBIM CHCTeMaM JIHMOHA Hi allesIbCHHa. 
PABHHTEIbHO ObICTpoe POPMHPOBaHHe MOIHOH KOPHeEBOH CHCTeMbI Mocse ye- 
CHKOBaHHA YKa3bIBaeT Ha TO, 4YTO Y KOPHeCOOCTBEHHOTO pacTeHHA Mpouecchl 
OOMeHa BeILECTB, YYACTBYIONLHe B MOCTPOCHHH KOPHeEBOH CHCTeMbI, MOryT poTe- 
KaTb ObicTpee, 4ueM y MpHBHTOrO pacTeHus. 
— Y noysos Tpudosmnatol (Poncirus trifoliata R.) yyacrKH KOpHeBoli CHCTEMBI, 
OTBETCTBEHHbIe 34 MOPJIOMWeHHe BONbI H MHHepaJIbHbIX BeLIECTB, PaCIIOJIO*KeHbI 
61U3KO K MoBepxXHOcTH MouBbI (cM. TaOn. | Hu puc. 1). Bompuie 80% MemKMX KOp- 
Heli pacnpeyleseHbI B MOUBeEHHOM Coe ruryOuHOH O—25 cm, Mpwuem HanOoubiad 
HACHINICHHOCTh MOUBbI MeJIKHMH KOPHAMHM ycTaHoBuieHa Ha rayOune 10—I5 cM. 
Hecmorpa Ha BbICOKHe NOKasaTeH KOPHeHaceeHHOCTH, MOABON Tpudoumata 
IPH MOPMOUeHUH BOAbI H MMTATeJIbHbIX BeLLeCTB MO?KET HCMOMbSOBaTb TOJIbKO 
Hersy6okve COM MOUBbI H He CHocoOcTByeT NOsSTOMy COpasoBaHHlo KpyNHOoH 
Kpoubi Kurafickoro JuMOHa, UTO BbIFOAHO B KyJIbTYpe OTKPbITOrO H 3alIMMeHHOrO 
rpyuta. Ho cumbHoe neperpeBaHue MOUBbI, MepecbixaHve e€ MOBepXHOCTHBIX 
c¢moeB, a TakK2xKe 3aCOJIEHHOCTbh HX MOMaBIAIOT MOLJIOTHTebHY!O JeATeMbHOCT 
‘exKalux Ha HeOOUbUWIO r1yOMHe MeKUX KOPeLIKOB H TeM OOYCJIOBMMBAIOT He- 
MpHrogquocTh STOO MOABOA B HEKOTOPbIX HOBbIX palOHaX KYJIBTYPbl JM- 
mona (7, 5, °). 


Onecckuit rocyqapcTBeHHbIlt YHHBepCuTer Ilocrynu10 
: um. H.W. MeynuKxopa 14 XI 1955 
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PH3HOJIOTH A PACTEHHH 


B. B. CKPHMYAHCKHU 


HEKOTOPbIE OCOBEHHOCTH CTAAHHMHOLO PA3BATHA 
PA3JIAUHbIX COPTOB AYMEHS, OBECMHEAMBAFOWHE 
BO3MO)KHOCTb HX MNEPESHMOBKU 


(IT pedcmasaeno axademuxom A, JI. K ypcanossia 25 V 1956) 


jano ocHopanue I]. UV. Tynano (1) paccmarpupaTb cTaqMMHOCTb Npexye Bcerd 
Kak 9KOJIOrO-Pu3HOIOrMYeCKoe ABJIEHHe. 

K coxkaJieHHlo, 3Ta Hea B TEUCHHE JOBOJIbHO JVIMTeJIbHOTO BPeCMeHH B Ho 
*KHOMi Mepe He Opiia oueHeHa, xoTaA MW. M. Bacuubes (? *) ye WaBHO yCcTaHOBUsL, 
IIPHCHOCOOHTebHLI XapakTep CTaWH APOBU3SallMH O3HMbIX OPM K TlepesH- 
moske. B ToM Ke HallpaBJIeHH MOryT ObITb HCTOJIKOBAaHb! ONbITH! B. C. a tona 
(°°) uw ocoGenHo B. M. Katyucxoro (’). Hakoueil, B NocsleqHee BpeMA Ha TIPHCMoy 
COOuTeIbHOe 3HayeHHe CTaqul OOpamlaer BHUMaHVe A. K. Degopos (?*, 7%, 1%) 

Mp nojlaraeM, UYTO BbINCHeHHe JKOJIOTO-PPH3HONOTHYeCKHX OCOOeHHOCTeH 
CTaqul pasBHTHA ABJIAeCTCA BarKHeHWeH 3aqayeH B MOSHAHHH CYyWIHOCTH cTat 
quuinoctu. C sToH Wesbio HaMH Obl MpeANPHHAT pA UCcMeAOBAHHH, OHO Ug, 
KOTOPbIX ABJIACTCH MpeMeTOM HacToslero CooOuleHHsA. 

B KauecTBe OObeKTA PaOOTH! ObLWIH B3ATbI Pa3JIMUHbIe COPTa AUMeHA, pass 
JIMYAIOULWeCA 10 CBOeH SHMOCTOMKOCTH HW CTaquuHocTH. B Buge KpalHux opm 
B OMNbIT BKJIIOUCHbI 3HMOCTOMKHe O3HMbIe copta (KpacHbli Jap u Crapponosib> 
cKul 7) M COBepIIeHHO He3HMOCTOHKUM ApoBOH copT Kpyrauk 0188/49. Tperns: 
rpymna cocTosdla H3 AByX COPTOB, KOTOPbIe OObIYHO BOSJEJIbIBAIOTCA B a 
O3MMbIX KysbTyp: Tlanmugym 17 Ogecckoro cejeKIHOHHO-reHeTHYeCKOrO HHA 
cTuTyTa wu Kpyrankx 021. 

Hajlo cKa3aTb, 4TO MPH XapakTepucTHKe OMOMOrMYeCKOH MpHpol copTo 
noculeqHeH rpynnbl B WHTepaType OTCYTCTByeT JOCTaTOUHaA YeTKOCTh *, 

OTO ABJIACTCA CJIEACTBHEM HE TOJIBKO TOTO OOCTOATEIbCTBA, UTO 3eCb CMeEUM 
BaeTCA Ba IIpHHUMNA B ONpeseNeHHH MOHATHA OSHMOCTb (XO3AHCTBEHHBIM 
M10 KOTOPOMy K rpylne O3HMbIX OTHOCATCH COPTa BbICeBAeMbIe OCEHbIO, H OnOJIO 
rMyecKHH — 110 KOTOPOMYy O3HMbIMH CUHTAIOTCA COpTa Cc AWHTeNbHOM cTaquet 
APOBH3allMH), HO H Pe3yJIbTATOM HeOCTATOUHO YeTKOM XapaKTepHCTHKH UCTHHG 
HOH OHOJIOPMH YKa3aHHbIX COPTOB. OTO Tem Oomee CTPaHHO, YTO paOoTH!, MOCBA: 
IN€HHbIe JaHHOMYy BONpocy, yxKe MPOBOAMMCh U Masi HECOMHEHHO IeHHbIe pe; 
3yabTaTbl (14, 1”), xoTH UX aBTOPbI HW He CleNaNv BCeX BHIBOJOB, BbITeKaICWIMX we 
yCTaHOBJICHHBIX HMM CakToB. UroOp pasoOpaTeca B CyHIHOCTM ABUIeEHUA, pac: 
CMOTPMM HTOrM Halero OMbita. 


Hasuuue 3aBHCHMOCTH B NpOXO*KJeHUH CTayMM pasBHTHA OT yCIOBUL mol 


——— 


* CmeluMBad NOHATHA OSHMOCTH (XapakTepH3yeMOH HaMUNeM [IMTeIbHOM CTaqHH ApPOBE: 
3alHH) H SHMOCTOMKOCTH (XapakTepu3yeMOli COCOOHOCTBIO LaHHOl (OpMbI Mp OceHHeM TOCeBE 
YCMeWIHO Mepe3HMOBATH), OO/bIHHCTBO ABTOPOB OTHOCHT STH COpPTa TO K O3HMbIM, TO K APOBBIM’ 
Hanpumep, B Opul{HasIbHOM pykKOoBoscTBe no annpobamnn (8) copr Kpyramx 021 orHocuTes K rpynmé 
OSHMBIX, a IIpH erO ONMCaHHH yKasbiBaeTCa «copT apoBoli». A. A. TpodumoscKxasn u K. M. Apxan- 
resibcKasi (°) Ha CTp. 272 cBoel pa6oTb! OTHOCAT ero K rpyrime «OSHMBIX», Ha cTp. 279, 287 nu 320 
CUHTAIOT «IBypy4ukOl», a Ha CTp. 280 nuUIyT «6nOOrMY4eCKH ApOBO!». To xe CaMOe MOXKHO OTM: 
THTb H B OTHOWeHHH copta Ilanmuzym 17, KOTOpEI OAHHMM aBTOpaMH (°) HMeHyeTCA O3HMBIM, € 
upyrumu (2°, 12) qBypyuKon. q 
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CemeHa yKa3aHHbIX BBIIMe COPTOB ObWIH BbICeAHDI B rpyut 27 1X. 1955 r., 
[ pacTeHHA PasBHBaJINCb 3aTeM IPH TpeX yCMOBHAX JWIMHbI HA: Ha ecTeCcTBeH- 
10M, 8-TacOBOM M HelpepbiIBHOM JHe. TemmepaTypHble ycJIOBHA H H3MeHeHHe 
CTECTBEHHOU JWIMHbI WHA B MepwO pocra pacTeHuit mpefcTaBeHbI Baby. 1. 


TPaouwnt at 


T-pa Bo3szyxa B °C 


Jinuua ectects, 
AHA (OT BOC- 


Mecau Mexanal ‘xona no 3a- cpeqHe- 

Ka Ta) cyTounaa | MaKkcuM. MHHUM. 

CenTabpb III 12 4. 03 m. 13,6 23,6 8,4 
OxtTs6pb I AA 32 43,9 22,6 By 
II 14 Ol VA 2 26,6 4,2 

Ill 10 32 14,4 2d 12 

Hos6pp i, 1.10, 0 Ot 4,8 190" a 
I] 9 35 2,9 41,9 — 1,6 

Il 9 13 1.6 9,4 —10,2 


“ 


Jjanupie TaOn. 1 NOoKa3bIBaloT, YTO B TeYeHHE BCero OKTAOPA HU OTUACTH B Mep- 
30H JleKale HomOpaA pacTeHHA MMe OlaronpHATHbIe ycoBuA WIA pocta, 
1BO BTOPOH H TpeTbeli Jekaax HOAOPA NOJYYHJIM BOSMOXKHOCTH MPOUTH 3akaJky. 
 TIpu wactymvieHuu peskoro Noxol0qaHuA, 3aTOPMO3HBUerO Mpoueccsl pocra, 


yu 11 Hos6pa Obl MpoNsBeeH aHaIH3, pH KOTOPOM YUNTHIBaaCcb OOMLAA JIHHAa. 


3CCEX MEXKAOY3IHH cTeONA, HAXOMAMIMXCH NOM TOUKON pocta (Tab. 2), a TaKxKe © 


IPH NOMONIM OMHOKYJIAPHOH JIybl H PHCOBabHOrO MpHOopa 3apHCOBaHbI KO- 
4ycbl Hapactanua (puc. 1). 

; > ~. 

WAW aetna 2 


Tauna cTe6a (cm) 


_——__ —_—— |. 


| 
| pecpormte sae PET Copt 8-aacosoli | ecTecTB. eget 
| ; PbIBHOe 
! ware oi OcBeLleHHe 
: 
i 
O3umpie Kpacubli Jap ees 0 0 “WG 
CrapponovipeKua 7 . . 0 0 0) 
Tpovol He3HMYIOIWHH Kpyraux 0188/49. .... . 4 4 4 
ApoBble 3HMytollHe IDV PHUK USL ttt 2 sa teieaue 0 0 4 

; DlawmayM is Ser 2) 0 0 8 


Jlaunpie Ta6m. 2 u puc. | scHo xapaKrepusylor OnoNOrMyecKkylo NpHposy 
KJIOUCHHBIX B ONbIT copros. Copta Kpacubii Jap u CrapponospcKul 7, 6y- 
Tyun OnosiormuecKH O3HMbIMH, He pearMpoBaJId Ha MSMeHeHHe JWIMHbI AHA. 
Sopt xe Kpyramk 0188/49 B ycnoBMAx HelpepbIBHOTO HA HaCTONbKO NPOABU- 
yJICA B CBO@M PasBHTHH, UTO y Hero B UBeTKaX yxKe HayalOcb (popMupoBaHue 
IbLIbHUKOB. JlaxKe B ycOBUAX 8-YaCOBOrO KOPOTKOFO AHA y Hero Npoucxofua 
(uddepenuMauua KOsIOCa, B KOTOPOM SCHO o603HadaIHCb KOJIOCKH C 3a4aTKaMU 
iBeTKoB. CpBoeoOpasHoli Oblma peakKUMA Ha H3MeHeHHe JVIMHbI AHA Y COPTOB 
<pyraux 021 u Tlanaugym 17. B ycnopuax HelpepbIBHOrO OCBeIIeHHsA OHH O- 
TUrAH Toli 2e CTeleHH pa3sBHTMA, KaK H GesycMOBHO sApoBo copT Kpyrauk 
188/49, a Ha yKOpoyeHHBIxX (ecTeCTBeHHOM H 8-uacoBoM) coTonepHosax Oplwin 
XOJIHbI C HaCTOAMLHMH O3HMbIMH COpTaMH. 

CneqopatTesibHo, Bce Tp copta (KpyrauxK 0188/49, Kpyrank 021 u Tanau- 
yo 17) apsstioTca OMOJOrHyeCKH APOBbIMH, UTO MOATBepKMaeTCA HW aHHbIMH He- 
OTOPHIX WATHPOBAHHBIX BBIINe ABTOPOB, HCMbITABLIMX UX MPH BeCeHHeM MOCceBe 
to-12), Pagnutia Mexky ITHMM COPTaMH 3akMOVAeTCH JIMLUb B PeaKIMH Ha [MH 
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qua. Kpyrauk 0188/49 ectb pacTeHve OTHOCHTEJbHO 6omee KOPOTKOTO HH, YM 
copra Kpyrauk 021 u Ilanmupym 17. Wnaue ropops, y Kpyrauxka 0188/49 B ye- 
JIOBHAX ecTecTBeHHOrO. oceHHero (12—10 uac.) u axKe HCKYCCTBEHHOrO yKOPOUCH- 
Horo (8 uac.) moronepvoOsoB CBeTOBAaA CTaqHA MOET MPOXOAMTb, a Y COPTOB 
Kpyraux 021 u Ilanayqym 17 B STHX 2%e YCNOBHAX OHA He MpOxojut. 

Uro6bl BBINCHHTb, KaK BJIMACT BbIPAMBaHWe yKa3aHHbIX PacTeHHH IPM Pas- 
JIMUHOM AWHHe HA Ha UX 3HMOCTOHKOCTH, OblIO MPOBepeHO COCTOAHHE PacTeHHu 
nocle NepBbIxX MOposoB, JomemquUx 30 XI, XI] w 2X1 1955.7. no — 10s 
—14,0 u —11,0°. Bprkonannpie 43 rpyHTa pacTeHHx ObIIH BbICAKeHb!I B AUIMKH Mi 
TlepeHeceHbl B KOMHaTy. PesymbTaTbl yueTa UX COCTOAHHA MOCe ABYXHCMeJb- 
HOFO OTPalllMBaHua MpefcTaBseHb! B Tab. 3. 

Ta6auna 3 
ETE PTS ek Sear Pc ee 


IIpomeHtT pacreHuli mocse Mpo- 


MOpi2KHBaHHA 
B xovJornueckuit 
UA ne pg HeEMOBPEXA.| cynbno | NoAHOCThY 
H c1a00 noppexz. | OTMepIHx 
MOBpex«L. 
Os3umbie Kpacupiit yap CEU on Sas 79,4 42.57 7,0 an 
EctectBenupii . . .| 68,2 26,0 5,8 
| HenpepbiBHbli . . - 10.8, 20,9 8,6 
CrapponompeKHi 7| 8-"acoB ..... 67,7 PANS: 10,8 
EctecTBeHHbIi . 06,7 Pag) oath PIE 
HenpepbiBHblit . 04,3 29,9 15,8 
Sposoi He3H- Kpyrauk 0188/49 8-uacoB. we 0,0 Tie 88,3 | 
MYIOLIHH EctecTBeHHbIii . 0,0 26,0 74,0 7} 
HenmpepbiBHblii 0,0 3,9 965.50ana 
Slpospie 3umy1o- | Kpyraux 024 8-yacoB.. ; 97,8 Dig 0,0 | 
wlue EctecTBeHHbIi . 85,9 8,7 byKs: 
HenpeppiBubli . 0,0 lel 68,9 
Hanmanym 17 S-qacOB 68,8 20,4 10,8 
EctrecTBeHHbIH . 84,3 14,2 1,6 
HenpeppipHbli . 0,0 18,7 81,3 


| 

Jlanupie Ta6. 3 HaxXOMATCA B MOMHOM COOTBeETCTBHH C JaHHbIMM Tab6. 2 H| 
pucz ls | 

Bce paccMoTpeHHble (pakTbI JaioT OCHOBaHHe CeaTb 3aKJIOUeHHE, YTO y pas- | 
JIMYHBIX (OPM AYMEHA B MpoOLecce IBOJIOUMH BbIPAaOoOTaMCh [Ba THA TpHcno-} 
co6eHHA pacTeHHi kK nepe3umopke. IlepBplt THN 3akIOUaeTCA B MpHOOperTenuy | 
pacTeHHAMH CBOHCTBa O3MMOCTH. HeBo3MO%KHOCTb 3aBePIIHTb CTaqMIO APOBH3a- 
IMM Y O3MMbIX POPM B TeyeHHe OCeHH 3ajlep2xKHBaeT UX JlasbHeliee pasBuTne, 
4TO H ABJIAeTCA YCJIOBHEM JIA 3aKaJIKH HU pasBHTHA MOposocTolikocTu. Y spo- 
BbIX (OPM TOT %Ke Pe3yJbTAT MOXKET JOCTUTaTbcA WyTem oTOOpa pacTeHul, He- 
CHOCOOHBIX IIPOXOAMTb CBeETOBYIO CTaHIO pasBHUTHA pH yKOPpOYeHHOM OceHHe 
cboTonepHojze. 

Vinaye rosopa, mpucnocoOseHHe K Mepe3HMOBKe y OJHOMeETHUX pacTeHuiil 
MOXKET MPOHCXOAMTS HE TOKO 3a CUeT MpHOOpeTeHUA AIUTeTBHOH cTaquu apo- 
BH3allMM, HO M 3a CueT OcOObIX YCJIOBHH NpoxoxKeHHA cBeToBOl (doronepno- 
WMYeCKOH, CCIM MOIb30BaTbCA yfauHbIM TepMHHOM M, X. Ualinaxana (})) 
CcTaquu pasBuTuaA. 

IlonyTHO OTMeTHM, UTO PAI culyuaeB, TAK HasbiBaemMoli «nlepeylerku» SPOBbI 
(bopM B O3HMble (MpHMepoM KOTOpOH MOxKeT cyKUTb copT Ilannmugym 17 
B CBeTe H3JIO2%KCHHBIX PaKTOB NOMyyaeT palHoHambHoe OGbACHeHHe. Ec 6B 
B NONYAAWMH APOBOTO CopTa, HapaAy c PopMaMu, CHOCOOHbIMM NpOXOAHTb CBe» 
TOBYIO CTa\MI0 IPH KOPOTKOM OCeHHeM (poTONepHoe, HMeJIMCb TaKHe, KOTOPbIE 
MpOXOAHIM Obl STY CTAAMIO TOMbKO MPH Comee AMHHOM JHE, TO TIpH OceHHeM 
mOceBe NePBble B TeYeHHe 3HMBbI HeH30e2%KHO NOTH Obl, a BTOPHle COXpaHHHCh 
IloHsaTHO, 4TO B pesybTaTe Takoro OTOOPa COCTaB NOMYNALHH U3MeHHTCaA u pt 
4212 | 


| Howyyennu copta Tlanaugym 17,40 u y 
i TaKOH POpMbI, Kak «o3HMasq» Mustpty- 
) pym 0321 8 onprrax A. T. Tpyxnnosoii 
» (4) uw ap. Tlocnequee npeqnonoxenne 
| MOATBepxKLaeTCs, C OMHOLi CTOPOHNBI, yKa- 
3aHHbIM HaMH paHee qbaxTom (}5), yro 
YaCTb PacTeHHH HCXOAHOM sApoBoli no- 
| NyAUMH, 10 JaHHbIM camo Tpyxuuo- 
f BOH, epeHocuT mMopo3 jlo —27°, a c 
_ Apyrou, onpitamu A. K. Pegoposa (#), 
ycTaHoBuBilero, 4uro copr Musptypym 
0321 nocBoeit doronepno_uyeckoli peak- 
WMH aHasloruyeH copry Ilanmugym 17. 
B 3aksHOUCHHE MOXKHO BbICKa3aTb CO- 
-oOparxkKeHne, YTO JIA YTOUHeHHA TepMu- 
HOJOrHH (OpMbI, MofoGuble coptam 
Kpyraux 021, Tlanaugym 17 u, pepost- 
HO, Musptypym 0321, cneqyer Ha3biBaTb 
«APOBbIMH 3HMYIOULMMM», HCMOJIb3yH Tep- 
MHH, JaBHO y2ke TpHMeHsemprii (17,18) 
IIpH MOCTpoeHuH KJlaccnukalui copya- 
KOB H MpaBHJbHO BbIpakKalolulul O1no- 
JIOTHYeCKYIO CYWIHOCTb pacTeHHit Tako 
rpynnbt. OnncaHHoe HaMH ABJIeHHe, BH- 


CrapponompeKuit 
CeJIbCKOXO3AHCTBEHHbIM] ~HHCTHTYT 


) TOBTOPHOM OCeHHEM TMoceBe CeMAH, COOpaHHbIx ¢ yllesIeBLUIMX pacTeHHi, OOmbUan 
j acTb NOTOMCTBa Mepesumyet. IIpu orcyrcrsuu npeqBapurenbHoro M3yueHHA 
 MaTepHadia STO MOXET BbISBaTb MbICJb O «HepeseKe», T. e. O eliCTBHTebHOM 
i MpeBpatienuu Ononoruyeckn sApoBoro pactenus B OuOMOrMYeCKH O3uMOe. Be- 
POATHO, OTOOP MOAOGHbIX pacTeHUii JelicTBHTeENBHO MIPOHCXOJM He TOJIbKO pH 

« 


4-900, Eevecré. 8-yac  2b-yue. Ferecrh. b-vae. 


+ 


6 .) . 


24-4aC 


\, 


Ecrecré 


% 


24-4ae. Ecrecré 8-yae 


GN 


4-yac. Ecrecié 8-vac. 


Pue. 1. A — o3umpie: cnepa Kpacupiit Zap, 

cmpasa CrapponombceKnh 7; 5 — sapOBoH He- 

3HMyloulHH Kpyrauk 0188/49; B — spospie 

3HuMylollHe: cmeBa Kpyrsiuk 21, cnpasa Ilan- 
mHayM 17 


AMMO, MOXeT ObITb OOHAPy2XKeHO Take WH Y APyrHX BUAOB KYJIbTYPHbIX pacte- 
_ HAH W JOM2%KHO YUHTHIBATHCA IPH MpoBeqeHHH CeeKUMH Ha S3MMOCTOLKOCTD. 


Tlocrynua0 
22 a R956 
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1TI. HW. Tymasao, Yen. copp. 6non., 87, 4 (1954). 
3. M. Bacuabes, JAH, 87, Ne 2 (1940). 
"br Co Mom os, Dp upukie Con, men: 


arpou., 10—11 (1939). 
CH WIbeB, SHMOCTOHKOCTA pacTteHHH, 1953. 
ie CevIen 225-2) (1930). 


Seba Gc. Meco opB COB, Cy Onpory.-2 (1936), 


2. M. Bacuabes, Cos. 
4VY. M. Ba- 


7B. M. KartTy u- 


CK i, COopH. Hay4H. pa6oT kOMcOMObUeB-6HOn0r0B, M3n. AH CCCP, 1940. *® ®. X.Bax- 
Tees, (Aumenb), PyKopozcrBo no ammpoOaunu c.-x. KybTyp, 1, 1947. % A. A. Tpo- 
pumMoBckaa, K. M. Apxaunrenapbekasan, Coop. SepHoBble KyJIbTYPHI, 
1954, 49 A. B. Tlyxaabckuu, Semnenenue, 3 (1954). ™ Tl A. Jlyxpa- 
HeHKO-IIom0Ba, Sposu3zayna, 5 (8) (1936). 42 A. K. ®enopos, AH, 98, 
Ne 5 (1954). 13M. X. Uatinaxan, @usnon. pacr., 2, 3 (1955). %A. T. Tpy- 
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Bal PACTHTCIbHOCTb H Mepbi OopbOpl c Her, 1931. 


cep. 6Hom., 2 (1955). 


Tp. 610po mpuKa. 6or., 8, 1O—11 (1915). 


1 A. YW. Maabwes, Copxo-nove- 
ji9 A. K. Denzopos, Mss. AH CCCP, 
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Hoknuans Akagemun nayx CCCP 
1956. Tom 109, Ne 6 


PHSHOJIOPH A 


A. C. CY JITAHAJIHEB 


O NOJIOBbIX PASJIM4UHAX B YUYBCTBUTEJIbHOCTH 
JKHBOTHOFO OPFAHH3MA K MOBPE)KJIAIOWEMY JEACTBHIO 
IJEKTPHYECKOLO TOKA 


({Ipedcmasaeno axademuxom K. M. Bouixosum 16 V 1956) 


B pa6ore (*) MbI NOATBEPAMIH Ha TeMMOKPOBHEIX 2KHBOTHEIX HasMuMe MOW0- 
BbIX Pa3JIMUMH B YYBCTBUTEIbHOCTH K (baKTOpaM BHELIHeli Cpesbl, yCTaHOBJICH- 
“HbIX Kpomemupm (?), II. P. Caetaoppt (°) 1 corp. B OCHOBHOM Ha XOJIOHOKPOB- 
HbIX, IPHYCM CaMKH OKAa3bIBaJIHCb MCHEe UYYBCTBHTeJIbHbIMM, YeM CaMUbI. Tem 
CaMBIM MOATBEPKAaeTCA, YTO STOT PEHOMEH HOCHT XapakTep OOmeOMOOruYeCcKOH 
3AKOHOMEPHOCTH. 

B HacTrosmel paOoTe MbI HCCJIeOBaIH NOMOBbIe pasIM4HA B YYBCTBUTeIb- 
HOCTH 2XHBOTHOrO OpraHH3Ma B OTHOIMCHHH MOBpexKaroilero JelicTBUA SeKTPH- 
yecKOroO TOKa. OTOT BOMpoOc MaJIO OCBeIIeH B JIHTepaType — HaM H3BeCTHO JIMLIb 
SKCIePpHMeHTaJIbHoe UccyleqoBaHHe H. B. Wunopoh u VW. A. Wpmumy (4), Bor 
BOJbI KOTOPbIX TIPOTHBONOOKHbI BHIBOAaM I]. T. Cpetnopa. Ormetum, To 
3TH ABTOPbI CTABHJIH OMbITb! Ha JIATYUIKaX, KOTOPbI€e B OTHOLMICHHH MOJIOBbIX 


: pasnunit B UYBCTBHTCJIBHOCTH K TOBPeKICHHAM PaHee He HCCJeTOBAaJIUCh; 


OHH HW3y4asIH Tak Ha3bIBaeMyIO (PYHKUMOHAIbHYy!IO YCTOMYHBOCTh pecbleKTOp- 
HbIX I€HTPpOB cMMHHOrO Mosra. ([lonaTue dyHKUMOHaAMbHOM ycToHuMBocTn (pe- 
3UCTeHTHOCTH) pecbleKTOPHBIX Ayr Ono ccbopMysuposBano JI. T. Ksacossm qa 
QOO3HaYeHHA CHOCOOHOCTH STHX Ayr Oouee HIM MeHee JVIHTeIbHO MO ep2KUBATb 
paOoTocnoco6HocTb, He pa3BUBad HH COCTOAHHA OXPaHHTeJIbHOrO TOPMOXeHHA, 
HH cocrosHua yTromieHua.) B padote H. B. Ulunospok u VW. A. Wpimumuy ycra- 
HOBJIEHO, YTO JJIeEKTPOHAPKOTHYeECKHH MOpOor, KOTOPbIM XapakTepu3yeTcA pe- 
3MCTeHTHOCTb ILCHTpOB CMHHHOrO Mosra B cMbIcsIe JI. [. Keacosa, 3HaunTedb- 
HO O6oslee HH30K y CaMOK (B cCpefHeM 3,9 Ma Np BOcXOg_AMeM TOKe H 5,1 ma 
TIpH HUCXO{AmjeM TOKe), 4eM y cCaMyOB (cooTBeTcTBeHHO, 4,7 H 6,9 Ma). 
Hecopnajenue sMTepaTypHbIX aHHbIX MoOyAHNO Hac MOCTABHTb Hccue- 
JOBaHHUA MO JTOMY BONpOcy. ; 
.Metoguxka. Msyyanocb felictrsHe NepeMeHHoro TOKa TeXHHYeCKOH 4a- 


me LOT hI. TloqonpiTHpmmu 2KHBOTHbIMH CJIYKHJIM OeIbIe MBIILUH. JleTasbHoe ONHCa- 


HHe 3TOH MeTOAUKH Jano B padote M. M. JJanopuya (°), ABMAIOWMerOcaA ee aBTO- 
pom. Meroquxa ©. M. Jlanopuua Oba B jjaibueliiem npumenena A. IT’. Byxtus- 
posbim (°) 1 Hamu. Mpl HeCKOJIbKO BHJOH3MeHHJIH MeCTa HaJIOXKCHUA 3JIeEKTPO- 
nos: ©. M. Jlanopuy HakslafbiBaeT NepeqHHH 9eKTPOM Ha XOMKY, a MbI Ha yXO. 
Mui cuvTaem, ITO Hall BapHaHT Oosee BLITOACH B OTHOWCHHH CHM2KCHHA (HM ypaB- 
HUBaHUsA) MepeXOMHbIX COMPOTHBJeHHH, HOO xomKa y OesOH MbILIM UMeeT rycTyto 
WepcTb, a YIM MOUTH FovIble. Saquuh asekTpoy DM. M. JlanoBu4y HakJaypiBaer 
Ha KOHYHK XBocTa, a MbI — Ha €fO KOpeHb; 9THM HCKJIOYAeTCH BO3MOMKHOCTb 
JONOMHUUTeIbHDIX PAaSMHYHH B COMPOTHBMCHHH Tea MKHBOTHDIX 3a CYeT pasJMI- 
HO JWHHbI HW TOJMMHbI XBOCTa. OHOBpeMeHHO B [ellb BKIOUaJICA 1 camel 
w 1 camKa ouHakosoro Beca. JI IHTeEbHOCTh 3aMbIKaHusA Wen BCerfa paBHAMACb 
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2 ceK., OTMePABLIMMCA aBTOMaTHYeCKH (pH NOMOLIM pese BpemeHi). PaGoral 
Beach IpuH TemnepatType Bosfyxa +18° ---++19°. 

XapaktTepucTuka TAXKeCTH NopaxKeHHH S/eKTPHYCCKHM TOKOM IIpOH3BoO]H 
nacb no KaaccuduKauuu T. JI. PpenKevsa (7), kKoTopadt mpeylycmaTpupae 
4 cremenu nopaxenus: 1-a creneHb—cyfopora MbILII| KOHEdHOCTEH nieve 
Boro. WJM TagoBoro’ nosca; 2-4 cTemeHb—oOllaa cyfopora, HeMe/WICHHO 
npekpamaroulaica nocsle OTKMIOUeHHA TOKA; 3-a cTeneHb — OOmlaH Cyopora 
(uHorga c nocwexyromler «mpocTpalveli»), MpoouKalollaacA NOCAe OTKJIIO} 


yeHHA TOKa, HOHE TPHMBOAAMAaA K CMepTeJIbHOMY HCXOJLY; 4-a CTeNeHb 
CMe€pTb B MOMCHT TIpOXO*K CHU 


NaN gees . TOKa WIM CHYCTA HeEKOTOPOe 
BpeMa Tlocle Hero, OObINHO 

‘o nepvojom  oOmel cyOporHi 
mic 2 (uM pe\KO NpocTpaluy), Tpo-! 


yeHHA TOKAa. 
r B ssekTponaToOoruu pA 


70 20 36 40 50 60 70 80 90 100  nopaxenus. B nepBom crocobex 
Yucno oneumog IpocToO COMOCTaBJIAeTCH HCO 
NOrHOwux H3 4YcNa NOMABLUINX) 
nog HampsxeHHe. HecmoTps Has 
BCIO BaXKHOCTb STOO MOKasaTe-4 
JIH, OH HeOCTaTOUeH, MOCKOJIb-} 
HHH y CaMIlOB K UHCIY Ooee TAKEJIbIX mopaykKeHHi y Ky MUM He YUHTHIBACTCA TAMECCTb 
CaMOK, T. €. «IpeBayIHpOBaHHe B Tape» HECMEPTeCJIbHbIX CuyYaeB mopa-} 
*Kenuu. Bo BTopom crocode: 

YUMTbIBAeTCH pasHHlla B peaKWHH Ha JeKTPHYeCKOe PasyparxKeHHe COOTBET-} 
CTBeEHHO IPHBeJeHHOH be KMAaCCH*MKaWWH TAKeCTH NMoOpayKeHHli: MbILUIH| 
c Oolee CHJIbHO BbIPaxKeHHOK peakuveH s3anvcbiBaeTcaA Oa 1, a ee MapT- 
Hepy m0 onbity — Oana 0. B catyyae OfMHAKOBOH peakUHH OOOHM XXHBOTHBIM | 
ganucbipaetca 10 4/, Oana. / 

Tipu oqHux M Tex Ke yCOBHAX ONbITa u3 YucNa 200 wKHBOTHBIX (100 map)) 
norHOm0 62 camua u 43 CaMKH, T. €. CMepTHOCTb camuoB cocTaBHa 144% oT) 
cMepTHOCTH caMoK. IIpu oOpaborKe pesybTaTOB TeX Ke ONbITOB C yYeTOM BCeX| 
cTeneHel MOpaxKeHHA YYBCTBHTeJIbHOCTb CaMILOB OlleHeHa B OO OasIOB, a Car} 
MOK B 41 6asu, T. €. UYBCTBHTCJIbHOCTb CaMIOB Tak»Ke paBHa 144% oT uyBCT-} 
BHTeJIbHOCTH CaMOK. 

Ilpumenaa JA OWe€HKH JOCTOBEpHOCTH pe3sybTAaTOB KpHTepuu y”?, Moy- 
yaeM IIpH OlleHKe NO sleTasbHocTH y? = 3,6 H MpM oWeHKe Bcex cTemeHel N0- 
paxkenua y? = 3,4. OTo ogHayaeT, UTO MaTeMaTH4eCKOe OMUAaHNe CyUAanHOrO 
MIpOHCXOHKACHHA HaHJeHHbIX Pa3JIMYHH B YYBCTBHTeMbHOCTH CaMILOB H CaMOK. 
K NOBpexflawolleMy JeHCTBHIO 9QJIEKTpH4eCKOrTO TOKa JIMIb He3HAYHTeJIbHO 
mpespocxoguT 5%. J[pyrHMH COBaMH, MOuJyYeHHbIe pesyJIbTaTbl CTaTHCTH- 
YeCKH 3HaUMMBI, T. €. BbIBO, O MpPOWCXO*KACHHH NOMYYeHHbIX pasMGni B WHd- 
pax 3a cueT ocoOeHHOCTeH OOOHX NOMOB JocTaTONHO OGocHOBaH (OKONO 95% 
BepOATHOCTH). 

Takum oOpa3oM, Hall JaHHble NO 9JIeEKTPOTPaBMe TPHHIWNvaNIbHO Nos- 
HOCTbIO CoBnaylaioT c pesybTaTamu I]. [. CBernopa u coTp.: smekTpuueckuit 
TOK IipH NpOwHX PaBHbIX YCJIOBHAX Oosee ONACeH JIA CAMILOB, YeM JIA CaMOK. 
Ha nepBbilt B3rA, pes yJbTaTbI HaLWMX ONbITOB NpOTHBOpeyaT AanHbmM H. B. Lu- 
nopoh wu VW. A. Tbimmnu. Oqnako c TOUKH 3peHHA OXpaHHTebHOM pou ToOp- 
MOXKEHHA STO He TaK: CCM OXPaHHTeMbHOe TOPMOXKEeHHE NO BUAHHEM 9JICKT- 
pHuecKkoro TOKa HacTylaeT paHble y CaMOK, TO 3TO 3HaYHT, YTO OHH B ICOM 
OyAyT pesHcTeHTHee K STOMY pa3jpaxuTemto. Takoe momomKeHve BNOMHE COOT- 
BETCTBYeT H Noo*KeHHW B. JI. Jlepuna (8,9) 0 ToM, 4To camKH O6ajaioT Oovub- 
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Puc. 1. 3aBucumocTb oT uncaa onbiroB, L4/LQ — 
OTHOIeHHe YMCA CMepTeli CaMILOB K 4HCJIy CMepTei ca- 


MOK; IIp = — OTHOWeHHe OOee TAMKEJIbIX moparxke- 


Weil PCAKTHBHOCTbIO HeEPBHOM CHCTeMbI MPH Oombulel cTOlKOcTH «coMaTHuUe- 
CKHX» TKaHel, a Takxe JaHHbIM @®, M. Jlanopuya (°) 0 TOM, 4TO MejH- 
KaMeHTO3HaA MOOHJIM38allHA OXPAaHHTeIbHOrO TOPMOMKeHHA Y OebIxX MbIweH 
BeyeT K Pe3KOMY YMCHbIIeHHIO MaTOreHHOCTH TOKAa. 


KupruscKkait - Tocrymna0 
TOCYapCTBeHHbIH MeHUHHCKHH HHCTHTYT 30 XI 1955 
r. @pyx3e 


WHTHPOBAHHAA JIMTEPATYPA 
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6von. u Med., No 8, 13 (1952), § ©. M. anosBuy, Mexannambl matosOrnyecknx peak- 
uni, 9—10, 51, 1949. ® A. T. Byxtusapos, Mexannsmbl maTomornyeckux peakuHH, 
16—20, 220, 1950. 71. JI. ®penkeuwb, COopxH. Matepnasb m0 cnelnabHOH PusHonO- 
Trav, nog pez. K. M. Boexosa, JI., 1946. &B. Jl. Jlepuu, JAH, 78, Nol 
(1951). ®B. Jl. Jlepun, Yu. aan. JIFY, Ne 176, cep. 6uon., B. 37, 125 (1954). 
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Aokaane Akagemun nayx CCCP 
1956. Tom 109, Ni 6 


IMBPHOJIOTHA 


H. B. EPAMHIUEBA 


PA3BHTHE CETUATKH BbIOHA 


(ITpedcmasrzeno akademuxom E. H. Masaoscxum 10 II] 1956) 


Ifenbio HacTosmeli paSoTbl Oblmo0 usyyeHHe pasBUTHA ceTuaTKU raga 
BbIOHA B COMOCTABJICHHH C NPMCNOCOOMeHHAMH OpraHH3Ma K YCJIOBHAM ero O6H- 
TaHHn. Hadsogenusa mpoBoqusvcb B TeyeHHe nepBoro Mecsia Ppa3BHTHA Ha 
#KHBOM MaTepHaie H NyTeM MpHrOTOBJeHHA THCTOOrMyeCcKHX Npenapatos, 
ANA Vero 3apOfbIlUH Nocie PUKCaUHA WKUAKOCTHIO BydHa Hapesanucb Ha MUKDPO- 
TOMe HM cpesbl (TOMMMHO 5—6 ») oKpaumMBanucb mo Mannopr. Uxpa Bpiona 
QOObIBaaCb MeTONOM rHnodHsapHoO HHDeKHH (7), H pasBuTHe ee lipote- 
KaJIO B MaOopaTOpHH B BOe KOMHATHOM-Temmepatypbi. 

llepmogq pasBuTua B SapoOthmeBHX OC60N0UK ax. 
Zlo KonUa TpeTbero — HayaJia YeTBEpTOrO JHA MOCMe ONMOOTBOPeHHA pa3sBH- 
“THE 3apOfbIla B OMMCbIBAeEMOM Cyly4ae NpOTeKaslO BHYTPH AWeBbIX OOOIOUeK. 

SaksayKa Plaza BbIOHa MPOHCXOAHT B Hayae 2 cyTOK Nocwle ONOJOTBOpe- 
HHA, KOra 3apojbilll HaXOAUMTCA Ha cTaquH 6 comuToB (‘). Tma3Hbie 3a4uaTKH 

| MMCIOT BHA ABYX BbIPOCTKOB Mosra C Y3KOH: UWeseBHAHOH MOsOCcTbIO. 

| OHH BBITAHYTHI C3aj{u Harepey HW MpHMBbIKaloT K 9KTOJepMe TO OCTPbIM YIJIOM. 

| Crenka Kaxjoro ria3Horo My3bipaA HMeeT OJHY HM TY Ke TOMMMHY Ha BCeM ee 

_ TIPOTHKeHHH HM COCTOHT H3 WHJIMHAPH4eCKHX KJIeTOK, 10 POpMe CXOJHDbIX C KJeT- 
KaMH Mosra. B Teyenne 2 JHA Ta YaCTb CTEHKH P1a3HOro Ny3biIpaA, KOoTOpad mpu- 
-JieraeT K SKTOJepMe, HaYHHaeT YTOMMATbCA HW BABJIMBaTbCA BHYTPb ra3sHoro 
NY3bIpA, a MPOTHBONUMORKHAA YaCTb CTCEHKH CTAaHOBUTCA ToHbe. IIpu sTom 
NepBUYHAaA MOJIOCTb ryia3a 3aMeTHO YMeHbIUaeTCA HW PasHOl NysbIpb nocTeneH- 
HO lpeBpaljaeTcA B ruasHOH OoKad. OKTOMepMa Hay Tuas0oM yrTouulaerca, 
B He HaYHHaeTCA Mpouecc COpas0BaHHA xpycTaiuKa. Bo BHYTpeHHeH, yTOuJ- 
UeCHHOH CTeHKe ra3Horo OoKasa, OyAyuleH CeTUaTKe, KJIETKH HMEIOT BepeTeHO- 
oOpa3sHyto (opMy, B HHX BHYAHbI Kpynuble Apa. KamerKH HapyKHOH CTeHKH 
rma3sHoro Ookama ynwsollaiwrca, B HHX BHJHbI KpyNHble, COOTBeETCTBEHHO 
YIJIOWleHHbIe Apa. Ha Bcem nNpoTaAxKeHHH Kak BHYTpeHHel, TaK HW HapyxXHOu 
CTeHOK rla3HOro OoKasIa OObUIOe UHCO KJIeETOK HaXOJHTCH Ha Pa3HbIX CTa- 
MAX MHTOTHYeCKOrO eJIeHHA. 

Ilepuogq of BHAyYNNeCHHA FO HAVANA AKTHBHOTrO 
NUTAHH A. SapogsbN BbIOHA NOKHaloT AMeBLIeC OOOMOUKU, Kak yrKe Fo- 
BOpHOcb, B KOHUe 3 HW Hayase 4 AHA NocAe OnMOLOTBOpeHUuA. B nepBoe BpemaA 
MOC BbINYNeHHA JIMYMHKM COBepIeHHO HeCMOCOOHbI K CAaMOCTOATeJIbHOK 
AKTHBHOH %KU3HH, He HILyT ceOe MHI HW HeMOABHXKHO BHCAT, NPHKJICHBIUMCb 
K HOBePXHOCTHOH MIeHKe, K MOABOAHbIM paCTeHHAM HW pefMeTaM, HJM Je2KaT 
Ha Ooky Ha He akBapuyna. I]nTaioTcA COXpaHHBLIIAMMCA MKeJITKOM *KeJTOUNOLO 
MeliKa, KOTOpbIit HcuesaeT c HavaJIOM aKTHBHOrO muTaHHA (Q—I|1 Aenb pas- 
BUTHA). OG6bluHO Mepex CaMbIM BBIJIYMJICHHeM HJIM Cpa3y nocyie Hero HayHHNaerT 
cia60 MysbCHpoBaTb Cepyue. OHO FOHNT MO COCYAaM CHHHbI H CIHHHbIX COMUTOB 
cHayasla mumMdby, a 3aTeM B PyCJIO BKOUaAIOTCA HU (POPMEHHbIe SJICEMCHTbI KPOBH. 
OHOBpeMeHHO C HadasIOM paooTH! CepAla HAYHMHAIOT (PPYHKILMOHUPOBATb KIOBbepo- 
BbI IIPOTOKH, 3aKsMabIBaloTcA [Be HapyKHble KaOpbl HM HAYMHAaeTCA NOCTyMIeHUe 
KPpOBH B rovloBy H K rya3sy. OcHOBHaA Macca CeTYaTKH BO BpeM# BbIWYWIeHuA 
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COCTOHT 3 MauJloquddepeHUMpOBaHHbIX KPYMHbIX BepeTeCHOBHAHDIX KETO < 
(puc. 1 w 2). B pagHbix MecTax CeTYaTKH, MpeHMYyUIeCTBCHHO B Ce nepH@epu- 
YeCKHX CJIOAX, HX MOXKHO BCTPeTHTb B COCTOAHHM MHTOTHYECKOLO JeJIeHHA. Bcte 
6elbKe raga Ha STOH CTaqHH OOHAPyKUBAIOTCcA USBUTbIC BOMOKHA 3PHTeCJIbHOrO 
HepBa. etn 

Bckope nocwe: BbIKyMJIeHHA B MWMTMCHTHOM STMTeMM HadHHaeTCA MPOWece 
waKonuerHua Menannuua. [lo Halum HaOu0JeHHAM Hayao MMrMeHTOOOpasoBa- 
HHS B UHPMeCHTHOM 3NHTeIMM rasa MpHOMM38HTeIbHO COBMafaeT NO BpeMeHH 
¢ HauaJIOM KPOBOTOKa kK FOJIOBe, YTO y2Ke H PaHb- 
Ie OTMeYaIOCh IA Apyrux BUAOB pHlO (*) Hu OT 
paxkaeT 3aBHCHMOCTb HapaCcTaHHA KOJIM4eCTBA 
HHrMeHTa OT MOAxXOfa KpOBH K HapyXKHOMY JIM- 
crky ruasza (°,°). [IurmMenTHble 3epHa HakallJid- 
BaloTCA B TepHd@epHuecKHX COAX MNa3Mbl KJIe- 
TOK IMPMCHTHOTO 3THTeIHA, TyWle CO CTOPOHBI 
BHYTpeHHero JIMCTKa rvia3a, MOcTeneHHO OOpa- 
3y 1 MAJIONPOHMILaeMbIit AI CBETA IOTHBI CON. 
IIpu ocmotpe ria3 2XKMBbIX 3apoObIlel BbIOHa 
B Hayale MHPMeHTOOOpa3s0BaHuNA XOpOWlo BUI- 
HO, 4TO 3epHa THrMeHTa pacMolaraioTcA He 
paBHOMepHO, arpymnamu, Oojlee KpyIHbIMH B 
WeHTpe rla3HOW valu H Oomee MeIKUMH Ha ee 
Puc. 2. Crpoenue ceryaTKH 3ap0-  Kpasax. 


od grate wei ace Tlepeq HavanoM akTHBHOrO mMTaHHA (S—E) 
cro ryla3Horo 60Kama; ¢@— Buyt- AeHb) JM4YHHKH HayHHaloT BeCcTH MOBY KHBIF 
peHHUH JIHCTOK raasHoro 6oKana OOpas %xH3HH. B 9sTo BpeMA HavOONbIUero pas-~ 
BUTHA JlOCTHraloT HapyXKHble *KaOpbl; B SPHTPO- H 
ILHTaX KPOBH NOABJIAeCTCA FeMOrJIOOHH, IPH 9TOM I 
oOWUIMH ypOBeHb OOMeHA BeLILECTBA JIOJIRKEH MOBDILMATHCA, B CBASH C YeM, BEPO-} 
ATHO, KJI@TKH BHYTPeHHero JIMCTKa TasHOro Ookayla, HayaBline AuddepeH-; 
ILMPOBaTbCH H OOPa3SOBbIBaTb CJIOW CeETYATKH, MOMyUalOT BOSMOKHOCTh asIbHel- + 
mero pa3sBHTHA. CHavasla NOABJIAIOTCH BHYTPeCHHHe, NOTOM HapyXHbIe CJIOH. 
CnohH 3pHTembHbIX KeTOK (MamoueK HU KONOOUeK) Auddepenuupyerca Tocsej- 
HMM. OTOT Npowecc HaYMHaeTCA B WeHTpe PsasHoro Ha HM NOCTeneHHO pacnpo- 
CTpaHseTcaA K KpaiM raa3sHoro Ookasa. Uepes cyTKH Mocme Havana Aud@e-; 
PeHILHPOBKH B KJIeTKaX PeWeNTOPHOO CsIOK (MaNeueK H KONOOUeK) CO CKeEpaJb- } 
Horo nNovoca HX HaYHHaeTCH HakoMMeHHe WuTONMasMBl. Ha 6 Jenb 3pHTeJbHbIM | 
CJIOH B WEHTpe ria3HOro OOKaMa COCTOHT H3 KJIETOK C paSBHTbIMH PelleMTOPHBIMH | 
oTpocTKamu. B Hux yxKe C CaMOro Havasa MOXKHO OTIHYHTh KOMOOUKH OT 11a 
nouek. Ko60ukoBble 3pHTeJIbHbIe KIETKH HMeIOT KONMOOOOpasHble veventopeall 
OTPpOCTKH pofosuroBaTow opm, OombiuiHe mposomroBaToH xe COpMBl 
QIIMMCOMAL H Apa, pacnomoxwKeHHble y caMOH HapyXHOH MorpaHHuHou 
mepenioHKH. IlanouKkoBble 3pHTeJIbHbIe KJIETKH VMMeIOT y3KHe, JJIMHHbIe pe- 
WeNTOpHble OTPOCTKH C KOHYcooOpa3sHOH dbopMbl 3NHNcCOoMsaMH uM rpylue- 
BHJHbIe Ajipa, KOTOpble pacnOslaraloTcAd Ha HeKOTOPOM paccTOAHHH OT Ha- 
PpyxXHOH norpaHvyHoH nepenonKu. Uucno KomO04ueK MpMMepHO B JecATb pas. 
6ombiue UNCNa NamoueK. B KueTKax MHPMeHTHOrO SMMTeIMA OT riasHow wali 
K e€ KpaxaM HauHHaeTCA Mpowecc OOpas0BaHHA OTPOCTKOB. OHM elle OUeCHb 
KOPOTKHe HM HE HMEIOT MJIOTHOrO KOHTAKTa C OTPOCTKAMH 3PHTeJIbHbIX KJICTOK. 
PeakWHA JIM4HHOK Ha CBeT OTCYTCTBYeT, B TO BPeMA KaK y Kapaca Ha CXOMHOM 
CTaMM pasBHTHA HM Mp CTpoeHHu rasa, OH3KOM K OMHCaHHOMY y BbIOHa, 
CyleCTByeT OTYCTIMBO BbIPAaKeHHAA NMOMOMRUTeMbHAA peakUMA Ha cBeT (?). 
Tlepuoq c HaYaNRAa AKTHBHOrFO NHTAHH A. Co craqun 
Hayala aKTHBHOrO NHTaHHA (9 JeHb pasBHTHA) AHYHHKM MpeTepmeBaioT pay u3- 
MeHeHHH, KOTOPble HMEIOT 3HaYeHHe MOCTeMeHHOrO Mepexofa OT JMHUYHHOUHbIX 
MpucnocoOseHuH OpraHv3Ma K CTpoeHHio HW MpvcnocoOmeHHAM MAJIbKOBOTO 
Bospacta. CJlOXKHbIM H3MeCHEHUAM MOBepraloTcA KPpOBeHOCHad HM AblXaTesbuad 
CMCTeMBI: COKpalllaioTcA HM YTpaudHBaloT poOub OCHOBHOTO opraHa JbIxaHHA 
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Puc. 1. Crpoenne ceruaTkH 3apoypia BbIOHAa 
Ha CTaqHH BbIIyMeHHA. OOH BHA rasa Ha 
cpese. 250 X 


Puc. 3. CrpoeHue CeTuaTKH JIHYHHKH BbIOHA B 
Hayae aKTHBHOTO NHTaHHA. OOuHi BHA ras 
Ha cpese. 230 X 


JAH, 1. 109, Ne 6, Epamuuiena 


=, * i 


XaTEIbHYIO (YHKIHIO BHINOUHAIOT Tenepb CMHHHOH 
€Tb KalHJJIApPOB NOAKHWeuqHor BeHbI, a K 14 jH1O (yHK- 
a AbIXaHHA MPHHHMAIOT ya cebg BHYTpeHHHe  KaOpbHl. 
a HW HayaJIom aKTHBHOroO NHUTaHuA JIMUOHHKH IipHoOperatorT 
HOFO NUTAaHHA B CTpykKType 


/ OONbIIYIO NOABuxHocTS. K MOMEHTy Havana axrup 
Pla3 MOABJIA€TCA MHOFO HOBOrO (puc. 34 4). Bog 
|B KOTOpHIX. Mpowecc judepennupoBKu 
KuleTOK HauaJicd paHbille, eM B KJIeTKaX 
® HapykHbix CloeB, udpepenuupowanupie 
} COW 3aHMMaioT OOnbULyI0 NaOMayD. B pe- 
IENTOPHOM CJIOe yBeHUHBaeTcA [HHA 
} OTPOCTKOB 3pHTebHbIX KseTOK HM KJleTOK 
® UMPMeHTHOrO snMTenMA. Kak wu y qpyrux 
# BUAOB pbiO, MOBHAMMOMY, fTosABAAeTCA 
} UpeqMetHoe spenne. Ilocue nauana aKTup- 
? HOrO NHTaHHsA B Tpefemax NepBoro meca- 
y Ua pasBuTHA Bbiona (11—30 gueii), He- 
» CMOTPH Ha TulyOokHe Mepectpoliku ypy- 

THX CHCT€M OpraHOB, 3HaAYHTebHbIX H3Me- 
| HeHHIi B CTpoeHuN CeTuaTKH He oOHapyXKH- 

Baetes. [Ipoucxoyut 6ouee ryOoKkasa utp- 
epeHiupoBKa cyloeB ceTuarKH, Hepac- 
NJICHCHHaA YaCTb Ha TepHiepuu nocte- 
Nl€HHO yMeHbllaeTcA H K 23 JHIO OCTaeTCHA 
JIHIb B BUe Y3KOli MOOCbI y MecTa Mepe- 
rHOa ceTuaTKH B pagyxuny. Ho peaxnua 
Ha CTeMleHb OCBeIeHHOCTH aKBapHyMa BCe 
elle OTCyTCTByeT. 

B Hallux HaOmIOqeHHAX 3a pa3sBUTHem 
BbioHa H AudpepeHuHpoBKoOH ero raza B 
TeyeHHe MepBoro MecAla pasBHTHA MBI 0O- 
HapyXHJH, YTO 3a STO BPeMA NpPOXOAHT 06- 
PasoBaHuve BCeX COeB CeTUaATKH, MHMIMeHT- 
HOrO 9MMTeIUA H Apyrux yvactel rasa, 
OJHaAKO APKO BbIParKeHHad NOMOMKUTEbHAA 
peakiHA Ha CBeT MOABMIAeTCA TObKO B 
KOHHe BTOporo Mmecalla pa3BuTuA. Kak 
H3BeCTHO, y TAKHX BHJOB pblO, KaK Kapacb 
HM B OCOOeHHOCTH BOCTpOOpriollika HM ropyak 
(*,°), YeETKO BbIPaKeHHaA peakKWHA Ha CBeT 
ABIACTCA OJHMM H3 BeAYULHX MpHcnocoO- pyc 4. Crpoenue ceTuaTKH JINYHHKH 
 JI@HHH PpaHHero JHYHHOUHOTO pa3BHTHA.  spiona. 900. n — IMTMCHTHDIM __ buuTe- 

Bre fronok Ypeakuia y pvicna_a= eet 'e: a nappies sepa cro 

3TOM BOspacTe MOXKHO OObACHHTE Ie OS Ss se HEY CREAN ME TISNO Ds Oo Si a 
PasBHuTHE ero MpoTeKaeT B CTOAYEH BORE B penynit ceruareiil coli, 2. K.— cult raH- 
HJIMCTHIX M€CTaXx, TYCKJIO OCBeLICHHbIX pac- TJIHO3HBIX KJIeTOK 
‘C€AHHbIM CBeTOM. PeakILHA Ha CBeT y BbIO- 
Ha TAKHM OOpa30M HelocpeACTBeHHO He CBA3aHAa C pe/|[MeTHbIM 3peHHeM, ooye- 
JIOBJICHHBIM ON|peeJIeHHOH cTayqveH pasBHTHA KUBOTHOrO HX judPepeHUHpOBKOH 
ero rasa. 


| 


Mockoscknii rocyapcTBeHHbIfi YHHBepCHTeT Ilocrynns10 
um. M. B. JIomonocosa 22 VIII 1955 


UHMTHPOBAHHAA JIMTEPATYPA 


IE Aaa! au6 uua, JJAH, 64, 869 (1949). # E. A. Baoéypuua, JAH, 74, 
369 (ee0% Z E Gi ye Onya pi) asap ln Micha MOP a RuBS sy eAlle CCCP RTS 
(1950). *#C. I. KpptxanospcxKun, Tp. Uncr. mop. xs. AH CCCP, I (1949). 
= Devlowamos. JIA 77, 933 (T95l).  &§ AW A. Henudax, WAH, 81, 949 
(1951). 7O. B. Uepusmes, AH, 38, 155 (1941). 
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Jloxsaagm Axayemuu nayk CCCP 
1956. Tom 109, Ne 6 


IMBPHOJIOFH A 


r. M. ATHATBEBA 


O HEKOTOPbIX YCJIOBHAX BbIJIYMJIEHHA 3APO/\bIMIEM 
OCETPOBbIX PbIb 


(II pedcmasaexo axademukom H. H. Lllmaavza yzenom 19 I 1956) 


Tlpu uuKkyOaluu UKpbI OCeTpOBLIX pbIO HepefKO HaOmOfaeTCA pacTAHYTOCTb 
BbIKksleBa,  MpeycTaBsiomlad  Oombuine HeyqoOcTBa JuIH  pbiOOBO,oB. 
[pwunHolt STOrO ABJCHUA MOXKET CYT KAaK HEKOTOpbIii pasHOOOK B CTAaQNAX 
pa3sBUTHA TIpH WHKyOauMH MKpbl M0Xoro KayecTBa (*), Tak H HeqocTaTOUHO 
9HepruyHoe BbijeneHHe (epMeHTAa BbIIYNJIeHHA, OCMaOMAIOWero OOOMOUKH Ha 
cTaMAX, MpeywiecTByIOUIMX BbIKseBy (*,°). B nmocmeqHeM culyuae pacTaHyTpIit 
BbIKJI€EB H€ CBA3AH C KaveCTBOM HKpbl, a 34BUCHT OT HEKOTOPbIX BHeIIHUX YyCJIO- 
BU (IpOTOUHOCTH, TOUKH H Ap.) (*,*). OMHaKO pesyAbTATbI NPOBeCHHbIX HCCJe- 
JOBaHHf UMeIOT MpesBapUTeAbHbIM XapakTep UM HYy2KaloTcCH B yTOUHeCHHH. ITO 
BbI3BaIO HeOOXOMHMOCTb MOCTaHOBKH OMHCbIBaeMbIX HH2Ke OMNbITOB, IWeJbIO 
KOTOpbIX Oba MpOBepKa aHHbIX O BIMAHHH [BH2XKeHUA BOfbI (TOUKOB) Ha 
BbIJyMIeHHe, a TaKKe BbIACHeHHE POH Apyrux dakTOpoB — KHCJIOpOAHOTO | 
pe2KUuMa M MOABMXKHOCTH CaMoro 3apoOsbllla. ONbITh! MPOBOHIHCb BecHoH 1954 
w 1955 rr. Ha ppiOoBoqHOM yHKTe A3qouppiOBoga B xyT. PorowKKuHO. OObeKTOM 
cayKuna ukKpa Oenyru, oceTpa HM CeBpiorH, HHKYOMpoOBaBIlladcA B alnapaTax 
II]. C. TOulenko HOBO CHCTeMBI. 

Icepux. BauaAHHe TONYUKOB Ha BHAyYUNAeHUNe. OF 
20 no 40 (o6pnruHo 30) 3apogbiueH nomemaiH B KoNOy (CObemom 100 Mua) c 
5—10 ma Bogbl H no_Bepranu Kauannt. B 19541. kon6bl KayaM BpyuHy!o — 10 
20 BpallaTebHbIx [BHKeHHH B 10 cek., c MepepbiBoM B 40—S0 cek., B 1955 r.— 
B IMOTTeIb-alnapate CO CKOpOCTbIO .IpHOMH3HTebHO 1 KayaHHe B CeKyHJy. 
Crayquu pasBHTHA, Ha KOTOpbIX HKpy OpaJH B OMbIT, H MTeMbHOCTb KavaHHA 
B pa3HbIX ONbITaX BapbupoBasH. Bo Bcex OMbITaxX CTABHJIH KOHTPOJIb — OHA 
KoOa C 3apOfbilaMu H3 TOM %Ke NapTHH UKpbl OCTaBMANACb HENOABHXKHOH. 
O pe3yibTaTax MpHMeHeHHOrO BOSeHCTBHA CYAUMH TO KOHYeCTBY pacTAHy- 
TbIX OOONONeK (pacTArHBaHHe OOONOUeK CBHJeTeIbCTBYeT O BbIeeHHH (pep- 
MeHTa BbIJIYIJICeHHA B MepHBUTeJJIMHOBOe MpocTpaHcTBoO) WH (HH) No Hcy 
BbIIYNMBIHXCA 3apoOfbllleH cpa3y Nocwle MpeKpatienua onbita. Bcero mocraB- 
NeHo 22 onbita; B12 43 HHX NpocMeKUBAIN JONOMHUTEIbHO pes yJIbTATbI BOS Tel- 
CTBHA Yepes TOT HIM HHOM MpOMexKYTOK BpeMeHH Mocsie KOHIa OMbITa (Tabs. 1). 

Onuitpi I cepHn NoTBepAuIH yKa3saHuA, HMelollveca B WHTepatype (',*). 
IIpuMenennoe BoselicTBHe Ha CTaQHAX, MpeflWecTBYIOWIHX BbIKIeBy (34—35 
ctaquuH mo T. A. Jlernap u A. C. Tuus6ypr (*)), oka3anocb oueHb acpdek- 
THBHbIM JIA BCeX TpeX BHJOB OCeTPOBbIX, 3a HCKJIOUeHHeEM CJIyyaeB, Kora 
B OMbIT OpamH 3apojpllleH B CHbHO paCTAHYTHIX OOOMOUKax. PacTaxeHHe 
oOol04eK H BbIYNJIeHHe NpOHCXOAHJN B OMbITe ropasfo 9HEPrvyHee, YeEM B KOH- | 
Tpose. IIpH sToM pesymbTaT 3aBHCe OT cCTaHH pa3sBHTHA sapogpiuel, Ha 
KOTOpOH HX Opa B OMNbIT, H OT JIMTeIbHOCTH BOSAeHCTBHA. OcobeHHO ACHO 39TO 
BHJHO B OlbITaX C HKpoH oceTpa. Tak, B onpite Ne 12 (ocerp Ne6, ukpa Ha cTa- 
quu 34) nocne 3-yacoporo KayaHuA pacTAHYJHCb O6OMO0UKH TOMbKO y 16,7% 
3apofbliuen (B KOHTpose y 3,3%), a eme yepes uac — y ocTambHBIx 83,3% (B 
KOHTpovie N0-l1pexkuemy y 3,3%), Tora Kak B ombiTe Ne 13 (TOT Ke OceTp, HO HKpa 
Ha CTaj\Mu 35) yoKe yepes 80 MHH. pacTaHysmucb OOon0UKH y 93,3% s3apoppieli 
(B KouTpose y 26,7%). To xe camoe HaOmofamocb B onbiTax NeoNel7u18,a 
y CeBpioru B ombiTax NeNe 3 u 4, H HeCKOMbKO MeHee 4eTKO B ONbITAax NoNe 5 u 6. 
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CnejopatembHo, YeM CTaplie CTaqvA pa3sBHTHA, Ha KOTOpOH MNpHMeHeHO 
BO3JIeHCTBHe, HM YM JOJIbINe 3apOAbIUH MOBeprawTca TOMYKAM, TEM CHJIbHEee 
TOYKH CTHMYJIMpyloT pacTsAxKeHHe OOoO0"eK HM BbIJYIVJIeHHe. 

Kauanne Ha Oovlee panHux cTayquax (onpitp! NoNe | 4 2) He BbISBaJIO HH pacTa- 
*KeHHA OOONOUeK, HH BBIYMIeHHA Helocpe{CTBeHHO Mocse Mpekpallenua 
BosfelicTBud. Pasa B pa3BHTHH ONbITHbIX H KOHTPOJIbHBIX 3apO/[bIUIen 
B 9THX ONbITaX Take He Opim0. Bo Bcex 22 onbiTax sapOfbIllu, NOABepraBiiMeca 
KauaHHIO, BbIYIWIANUCh Ha CTaqMH, XapakTepHoli JIA Hayala BbiKIeBa (’). 
Takum o6pa30M, TOJUKH He BbISbIBAIOT MpexKeBpeMeHHOTO BbIJYIJIeHHA, 
a ABJIAIOTCA JIMUIb HeEOOXOAMMbIM YCJIOBHeM JJIA HOPMAJIbHOrO TeYeHHA ZTOTO 
npowecca. ITO BNOMHe NOHATHO, TaK Kak B IIpHpofe UKpa pasBuBaeTcA B yCIO- 
BHAX CHJIbHOrO TeveHMA, HCHbITDIBAA TOK HW yapbl glepeHOCHMbIX BOOM 
MeC4UHHOK, FasIbKH H T. I. 

Bo Bcex clyyaax, KOra pe3yJbTaTbl OMbITa YAMTbIBAIIM CIyCTA HeKOTOPOe 
BpeMA Nocse efO OKOHYAHHA, HaOmOfalocb oOMpefeseHHoe «MOcJeqeHCTBHey: 
y 3apOfpbiiieH, Mo_BepraBlwiMxcA KauaHHio, BbIyNeHHe MposommKaO UATH 
3HeprHuHee, YEM Y KOHTPOJIbHbIX. OTO CBUJeTeIbCTByeT O TOM, YTO TOMUKH He 
WelcTByI0OT HeMocpefCTBeHHO Ha OOOJIOUKH, Hapyllad UX WesOCTb, a BJMAIOT 
Ha 3apOJ[bIlll, YCKOPAA oTMemeHHe (epMeHTa *Kesesol BbIYy MICHA. 

I]lcepua. BAaHAHHe AIPAUHH BOAH Ha BRAY IIe 
Hue. B KaxkJOM oMbiTe HKpy MoMellasiH B Be KOObI, KOTOPble HaMOJHAIH 
OoBepxy BOOM HW 3aKpbIBaH MpoOKamu. OHy Kaya, Apyrad oOcTaBsAAMaCb 
HenOABMKHOK. B 9THX YCJIOBHAX BOJa He MOFJIa JONOJHUTeIbHO a9pHpOBaTbCA 
IIpH KavaHHH 3a cyueT KUCMOposa BO3Ayxa. Bplio MOCTaBJeHO 5 ONbITOB; B UeTHI- 
peX H3 HHX, NpH KavaHHu KOO, HaNOJIHCHHbIX JOBepxXy BOOK, BbIyNMeHHve HE 
HacTyNaJlO WIM WO 3HAYHTeJIbHO MejIeHHee, YEM B MAJIOM KOJIM4eCTBeE BOJbI. 
IIpapya, HeoOXOQHMO Y4HTHIBATb, YTO 3apOfbIWIH B KONOAX, HANOJIHCHHbIX 
JOBepxy BOOM, HCMbITHIBAIOT MeHee pe3KHe TOJIUKH, H 9TO MOrJIO OTPpa3HTbCA 
Ha pe3yJIbTaTax OMbITOB. OHaAKO OCHOBHYIO POJib 3ffeCb HrpaeT, HOBHAMMOMy, 
a9paluA, O YeEM TOBOPAT aHHble ClleUMabHOrO OMbITa C a9pallvHel BOfbI B He- 
TIOMBH2KHOM COCTOAHHH: B JiBa HeOOJIbUIMX KPHCTasH3aTOpa OblIO HaHTO 
m0 75 MJ BOAbI H MosIox%KeHO No 100 HKpHHOK CeBplorn Ha CTAaqHH 35; B OAHOM U3 
HUX BOfa B TeyeHHe 8 Yac. NepvosMyecKH aPHpOBaNacb pH MOMOMH pacwpl-. 
JIMTesleH Bosyxa, B ApyroM — He a3pupoBasacb (KOHTpomb). Uepes 17 uac. 
mocae MpekpauleHuA adpal\HH B OMbITe BbIYNHOCb 56, B KOHTpose 26. 

II cepua onbirop jaeT Take HEKOTOPblIe yKa3aHHA Ha HeMOcpe/\CTBeHHOe 
JeHCTBHe TOJYKOB (NOMHMO BbI3bIBaeMOH HMM aspallHu Bob!) Ha BbIIyNeHHe. 
B ,ByX M3 NATH OMbITOB B KONOaX, HANOJHEHHbIX JOBepXy BOOM HM NO_BepraB- 
IWMXCA KadaHHl0, HadwOfalacb CTHMYJIALHA BbIKIeBa NO CpaBHeHHIO C BbIKJIe- 
BOM B TaKHX 2Ke, HO HeNOJBHKHbIX KoOOax. [lockombKy pa3H4uM B CTeneHu 
agpallHhH BOJbl MeK/y HHMH He ObIIO, STOT pe3yMbTAT MOMKET ObITh OTHECEH, 
MOBHAMMOMY, 3a CUeT NPAMOFO BAMAHHA TOMIKOB Ha 3apOJpllll. 

iI cepusx. Buxenenue gmepmMentTa BHAYNACHUA 
y HENOABHYRKHBX (HAPKOTHSHPOBAHHBIX) 3apO0]H- 
ie H. Sapoybiueli B COoNoUKaX NoMenlamM B 1% unu 0,75% pacTBop yperaHa 
H 3aTeM CPaBHHBaJIH BHI YMJIeHHe y HUX MH y 3apOblWeH M3 TOM Ke NapTuH B OObIY- 
HOM BOJe (KOHTPONb). Buixog 3apofbuuel, IMWeHHbIX NOABHXKHOCTH, 43 060- 
JOYeK NPM STOM Mor ObITb 3aTpyqueH. IlosTomy AA BbINCHeHHA BOMpoca, Kak 
BbIKJIIOUCHHE JBHKCHHM BJIMAeT Ha BbIeeHHe (bepMeHTa, BO MHOFHX OMbITax 
NIPOH3BOAHJOCb KOJIHYECTBEHHOe OpemeeHHe e€fO AKTHBHOCTH MO MeTO,HKe, 
npeanoxenHol A. UW. Sotnupim (*) (akTHBHOCTS depMeHTA BbIPAKaercs CTEMeHbIO 
CHHXKCHUA MPOUHOCTH OOONOUeK AMI-HHAMKATOPOB; CM. Takxe (°)). Bcero 6nII0 
moctTaBleHo 20 onbitos: 7 — B 1954 wv 138 —B 1955 r. Onpite 1955 r. Opin ma- 
PaJIeJIbHbIMH HEKOTOPbIM OMbITaM 3 | cepHH, CYKMBIHM [It HAX KOHTpO- 
JEM; HaPKOTH3HpOBaHHbIX 3apOfplllieH TakK2%Ke Kava B UWHtOTTeb-anmnapate, 
CTaBA JONOJHHTeIbHbIM KOHTPOJIb — HAPKOTH3HPOBaHHble 3apOfbIIH. B He- 
NOABIXKHbIX KoNOax. Ilepeyq mocTaHoBKo onbITOB ObIIO BbIACHeHO, uTo 1% 
vu 0,75% ypeTaH He BMAeCT Ha NMpOuHOCTh OGoMOUeK. 
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Pesyabrarel ONBITOB OKa3aJIMCb JOBOJbHO OJHOTHIHbIMH. Korga 3apoypl- 
melt Opayu B ONbIT Ha craqun 34, 7. e. O Hayasa BbIeeHHA CPepMenta *KeNesoH 
BBIIYMJIeHHA, Y HAPKOTHSHPOBaHHbIX 3apoybuuell HH pasy He HaOmoamocb 
oOllero (paBHOMepHoro) pacTaxKeHHA O6OM0UeK H CaMOCTOATeJIbHOrO BbIJIYII- 
wleHun. TeM He MeHee, MOUTH BO Bcex ombiTax y 4aCTH 3apOfbILUeH MpoHcxo,UsO 
CHayana B3AYTHE, a 3aTeM H pacTBOpeHHe yuacTKa OOomOeK. PepMeHTa B ITHX 
CHYYAAX BEINCIANOCh TAK MAJIO, UTO IIpHMeHABINeHCA MeTOMUKOM ero He Bcerga 
-YHaBanocb OOHapyxKUTb. PaBHomMepHoe pacTAxKeHUe OOONOUeK HI BbIJLYMJIeHHe 
OTCJIBHBIX HAPKOTH3MPOBaHHbIX 3aPOJ[bllllelH OblMO OTMe4eHO TOJbKO B OMIDbI- 
Tax, NOCTABJCHHBIX C 3apOJbllllaMH Ha CTaquAX pasBuTuA 35 u 35+, y KOTOpHIx 
y2xe MMeJICA (epMeHT B NepHBHTeWIMHOBOH xKU_KOCTH. O_uaKo u pH 3TOM 
} AKTHBHOCTH BbIJeeHHOrO HMM (epMeHTa Obia 3HAYHTeIbHO HHXKe, UM B KOHT- 
pole. OTO O3HaYaNO, YTO KOHTPOJIbHbIe 3apOMbILM NposomKaNM MHTeHCHBHO 
BbICIATS (EPMEHT, A OMbITHbIC MOUTH He BbIeMAM WI COBCeM He BBIJenA- 
JIM ero. 

Pesyubrats II] cepuu oniros cBuyererbcTByIOT 0 GOAbUIOM 3HaueHHM TO]- 
BHXKHOCTH 3apOfbIWeH AA Mpomecca BbINeIeHHA PepMeHTa BHIyNNeHHA: Mp 
€€ BbIKJNOYCHHU STOT Mpolecc MpoTeKkaeT HeH3MepuMo MejeHHee. Ilomyuernple 
AaHHbIe NOATBeEpxKaloT Take Mpe_MooKewve, YTO TOMYKN HW yulyueHve 
aspallMH JeMCTBYIOT Ha MpOWecc BbIyMIeHHA TaBHbIM O6pasom uyepes ycuue- 
HHe NOABHXKHOCTH 3apoOfplia, HOO KayaHHe 3apoOfbllleH B ypeTaHe OKa3aJOCcb 
OYe€Hb MaJIO 3PeKTHBHbIM NO CpaBHeHHIO C KayaHHeM HeHapKOTHSUpOBaHHbIX 
3apoypiuen. 

Takum oOpasom, Jd YCTPpaHeHHA pacTAHYTOCTH BbIKMeBa HeOOXOUMO, 4TO- 
Obl pexXHM HHKYOALMH Ha CTaAHAX, MpeMUlecTBYIONNX BbIMyMIeHHIO, OGecrie- 
YHBaJl YCIOBHA, CTHMYJIHMpytolve [pyKuHbl BbIOpoc cbepMenTa xenesol. MKpa 
| MOJKHA XOPOLIO OMBIBATHCA BOAO — HeOOXOAMMAa CHIbHAaA MpOTOUHOCTS, a npu 
WHKyOaHH OOeCKJIeCeCHHOH HKpbl — ocTaTOuHO SHeEprv4yHoe MepemelleHve ee 
/B amnapate. HaOmiogqeHua 3a XOJOM BbIKJeBa HKpbI OceTpa HW CeBpIOrH, HHKy- 
/OHPOBABIWeHCA B OMMHAKOBbIX YCJIOBUAX, a Mepef BbIyIeHHeM MOMeLeHHOM 
|B allapaTbl C pa3sHOH CKOpOCTbIO TeYeHHA BOJbI, MONTBEPAHYAH MpaBHJIbHOCTb 
 BBIBOJOB HacToAMeH padoThl. Uem cusbHee ObINH TOKH BOJbI H CO3aBaBleeca 
MMM TepeMeleHHe HKpbI, TeM JIpyKHee MpoxoAHvA BplKeB. Kak B ma6opaTop- 
HBIX, TaK H B IIPOM3BOCTBEHHbIX ONbITAX HH pasy He HaOOJamocb NOBpexje- 
HHA HKpbl IPH KayaHHH WIM YCKOPeHHHM TeYeHHA; YCTOHMYMBOCTh 3apoblieh 
OCeETPOBbIX pbIO K Ooslee CHJIbHbIM M€XAHHYCCKHM BO3eHCTBHAM Ha CTauAX, 
TIpeWMecTBYIOMIHX BHIKeBY, OTMeuaacb B HTepaType (7,*), B IpOoTHBONONOK- 
HOCTb YTBep2KJ[eHHIo O Bpefle JlaxkKe cma6oro BCTPpAXHBAHHA TIP JVWIHTebHOM 
BOSeHCTBHH Ha 9THX cTayuaAx (°). OnbiTbl MOKa3aiH Take, YTO OMacaTbcA 
TIpexKeEBPeMeHHOrO BbIKJIeBa IPH 9TOM He CJleflyeT: 2Kesesa BbIIYIIeHAA y 3a- 
poybinleH oceTpoBbixX pblO OTBeyaeT Ha MOJyuaemble pasqpaxkeHuA BbIOpOCoM 
(epMeHTA JIMIIb MPH H3BeCTHOM CTeMeHH 3pesIOCTH, COOTBeETCTBYIOWNeH Onpesle- 
NeHHOH cTaquH pasBHTHA 3apopllla. 

KoukpeTubie yCJIOBHA pexKHMa HHKyOalMM, HanOouee OMaroNpuATHOrO AIA 
BBIYOICHHA, ROJKHbI ObITb YCTAHOBJICHbI OMbITHBIM IYTeM B 3aBHCHMOCTH OT 
TuNa HHKYOAIMOHHbIX almapaTos. 


VWucrutyr mopdosorun xxnBoTHBIX HM. A, H. Cepepuosa Tlocrynu10 
Axkaylemuu HayK CCCP 17 I 1956 


UMTHPOBAHHAA JIMTEPATYPA 


17, A. Meraadh, A. C. Tun36ypr, 3apoqnmesoe passuTHe oceTpoBElx  pbIO 
M., ae ay VY. oes JIAH, $2, ONS 3 (2903). 9 2 Pie. MruatTbesa, JUNE |, 
107, Ne 3 (1956). 4A. MW. 3oTuH, Crpoenue, CBOHCTBa HM 3HaveHHe AMMeBbIX OOOsO04eK 
gapolbineH OCeTPOBbIX H JIOCOCeBbIX ppi6, Kangugatckaa ucceptanna, M., 1953. 
A VU. Sotwu, JIAH, 92, Ne 2 (1953). /§ 1. M. Uruatpesa, JIAH, 100, N 6, 
(1955). 7A. H. Tpud@ouosa, E.H. Bopucosekan, M. X. 3axuan, JAH, 
66, M5 (1949). *& P. WH. Myxuuna, OkucauTebHbIe Mpouecchl Ha pasHbIxX CTAaMMAX pas- 
BUTHA PIO H YYBCTBUTebHOCTh STHX CTAAMH K MexaHUyeCKHM (PakTOpaM Cpe. Axtopedepat 
KangugatcKoh mucceptauuu, BHMOPX, M., 1949. ° M. ©. Bepuugyo, Yu. san. 
Jlenuurp. yuus., 142, cep. Ovo, 29 (1901). 
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MAPA3HTOJIOFHA 


3. M. KMAEBA, B. E. KAPYJIMH, A. A. MYEJIKYHA 
uM. B. WEXAHOB 


€ BONPOCY O 3HAYEHHH MJIEKONHTAIOWUX B HOCHTEJIDCTBE 
RICKETTSIA BURNETI — BO3SBYJIMTEJIA JIMXOPALKH KY 


(I] pedcmasaexo axademuxom E. H. lMasaoeckum 12 III 1956) 


B autepatype 3a cpaBHuTebHO KOpoTKHH mepHo, HakoneH Goub- 
uO MaTepHasl NO u3y4yeHHIO sJMxopayku Ky. Jlannprx xe O HocCHTeDCTBe 
IO3BOHOUHBIMH XXHBOTHBIMH R. burneti umeerca o4veHb Mavio. 

OKchesqUUAHA OTela NapasuTouornu M9M um. H. ®. Famanea Bp nione— 
foie 1955 r. 3aHHMasacb U3yYeHHeM IpHpOAHBIX OYaroB WHxopagKu Ky B Ce- 
3epHom Kasaxctane. OOcueqoBanuve NpoBeyeHo B psye paiionop AKMoJIMHCKOli 
1 KoxueraBckolH o6sacTeli — MecTaxX MHTeHCHBHOrO OCBOCHHA WeJIMHHBIX 3e- 
feJib. OCHOBHOG BHHMaHue yJeeHO TeM yuacTKaM, re OTMeYeHbI PpynnoBble 
CTPOMMXOpasOunble 3a6oeBaHHA Moe HeACHOM STHOJOrHH. 

Ilo CcBOuM IpHpOAHbIM yCOBHAM OGcuIeAOBaHHble paHOHbl OTHOCATCA K CTen- 
10H 30He C pa3JIMUHbIMH BapHaHTaMH NOYB HM pacTHTeIbHbIX rpyNMHpOBOK. 

Cyxaa H KapKaad BecHa H elle Gomee 3acyiusmuBoe meTO 1955 r. oO ycnoBHsMH 
“PaBHUTeJIbHO HH3KY!O YHCJICHHOCTb MbIWeBHHbIX TpbIsSyHOB H MX TpHypo- 
HEHHOCTb K MeCTaM HawOOJbIerO YBJaKHeHHA (MOMMbI PeK, BbICOKOTpaBHBle 
3apocsH MO OeperaM O3ep, BJIaKHbIe KOJIKH WH OooTUAa). 
 B nose mpopeyeH yueT WHCICHHOCTH, H3yYeHbI OCOOeHHOCTH paciipeseseHuA 
Ja3IIMYHbIX BHAOB PpbISyHOB H UX IKTOMApasHTOB. OMHOBPeMeHHO IPOH3BeeH 
;6op MaTepvaua ia MaSopaTopHoro ucceqoBaHuA. Y Oomee KpYyIHbIX 2KHBOT- 
IbIX (CyPKH, CYCJIMKH, XOMAKH, TYWIKAHUHKH, JIaCKH) CTePpHJIbHO OpaJiH KpOBb 
13 cepjiila JIA MocueLyioWel MOCTaHOBKH peaKUHH CBASbIBAaHHA KOMIJIEMeHTAa 
> AHTHPEHOM JIM xXOpayKu Ky. Kpome Toro, y BceX 2XHBOTHBIX ObIJIH BSATbI H 3aKOH- 
epBHPOBaHb! B 50% HeliTpambHOM TJIMWepHHe BHYTpeHHHe OpraHbl (OObIdHO 
eIe3eCHKa) JIA 3apaxKeHHA MaOOpaTOPHbIX KUBOTHBIX. 

3a Becb HepHoy padoTbI UccMeOBaHO OKOIO 700 3BeEpbKOB, OTHOCAIMXCHA 
. 18 Bugam (Ta6a. 1). 

CpIBopoTKH KpoBu Goupmoro TyiukaHuuKa (Allactaga jaculus Pall.) u sac- 
cu (Mustela nivalis L.), BpimoBieHHBIX BOlMe p. Kysanytmec, 1oka3aJu T0- 
[OKUTEbHYIO PeaKIUHiO CBASbIBAHHA KOMIIeMeHTa (PCK) c aHTHreHOM JIMXO- 
aku Ky B TuTpax | : 32 *. MopcKue cBHHKM Ip 3apayKeHHH OpraHaMH JacKu 
(@ MMeIM THOMUHOH AA mMuxopanKu Ky TemnepatypHol peakiMu. O_nako pu 
CKpbITHH OTMedeHa OYAarOBad THMepeMMA JerKUX, yBeMYeHHE CeeSCHKH; Ce- 
[CeHHUKH VW HX OOOJOUKH ObIIM THMepeMUPOBaHb! H MOKPbITbI CepO3HO-pHOpHHOS- 
IM 9KCYaTOM. B MaskKax M3 Cesle3eCHKH HM CEMCHHHKOB MOpCKOli CBHHKH o6Ha- 
Y2KCHbI BHYTPHKJICTOUNbIC PUKKETCHH — OYeHb MEJIKHE, KOKKOBHAHOU (pOp MBI. 

CprnopoTKa kposu cypka (Marmota bobac Mill.), OuMMaHHOrO Ha MOCeBax 
qmenuupi B Kypramby2KvHCKOM patone AKMOJIMHCKON OOJ. TakKe MOKasawa T0- 
oxKuTembHyio PCK B tutpe 1: 16 **. 

BgeyeHHe MOpCKHM CBHHKaM BHYTPHOPIOWIHHHO CYCIeH3HH OpraHOB CTEII- 
of necrpymKu (Lagurus lagurus Pall.), u3 Tex 2Ke MecT, a0 MOJIOKUTEbHBIC 
esymbtaTH. Jina @Byx NMapTuli mectpymeKk (no 4 u 5 3BepbKOB B KayKJOl) 

Ma3KaX H3 C€MCHHHKOB H HX BarvHasbHbIX OOO04eK CBHHOK OOHapy2KeHbl 
HOFOUNCJICHHbIC PHKKETCHH, OUCHb MeNKHe, TbIWICBHANbIC, PacllOJIO*KeHHbIe 


* PCK crapusacb Ha 6a3e oTAeNa chINHOrO THa H ApyruxX PUKKeTCHO30B YOM. 
** PCK cuntaacb NovoxKHTebHOH pH HanuunH +--+--F w ++-+--+ 
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BHYTpH KseTOK. Ha BCKPbITHH MOpPCK 
xapakTepHble Ana muxopagku Ky 
CbIBOpOTKH KPpCBH MOpCKHX CBHHOK B Ile 


PCK B tTuTpax h.: 32 u 1; 16. 
Tlonomutenbuaa PCK B Tatpax or 1: 8 no | 


KpOBH 7 OObIKHOBEHHBIX XOMAKOB (Crice 
p. J>xa6aa. SapamkeHve MOpCKHX CBHHOK 
xomaka (2 napTuu m0 4 u 6 3BepbKOB) BbISBa 
BOPOTKH KPOBM 9THX CBHHOK MOKa3aJIM MOV 


Pe3ybTaTbl HCCJIeOBaHHA CbhIBOPOTOK KPOBH HU OpraHOB 


Bud 2#XHBOTHBIX 


x 7 

AS ies HapyxKeHbl BHYTPHKseTO": 
Pct Z PCK  ,.  Hbl€ PHKKETCHK KOKKOBHJD 

5 BO oan 8 . 

cuoporea | Hitimet | paxenunix Hon cbopmet. IIpu BcKpbITAE 


MJICKOMNHTa- 
FOX C aHTH- 
Te€HOM JIUXO- 


Ta6nuna 1 


UX CBHHOK B OOOHX cly4yanxX OTMeUdeHE 
W3McCHeHHA BO BHYTPe€HHHX OpraHax 
pBOM 3apaxKeHHH JaJM NOMOKUTCABHYK 


jlo XapakTepHyt0 MXOpagKy. | se 
xuTembHyIo PCK B tutpax | : If 


B Ma3Kax H3 
OpraHoB MOp- 


MOpCKHX CBH- 
HOK C aHTHre- 


u 1: 32. Bo 2-m maccaxe 
Ma3Kax H3 JIErKUX U Cele3eH 
KM 3apaxKeHHbIX CBHHOK 00 


OTMeyeHO. H3MeHeHHe BHYT= } 


paaku Ky CKUX CBHHOK pe ore PeHHHX OpraHOB, XapaKkTep= | 
y Hoe Jia muxopayKu Ky. 
SapaxKeHH A MOPCKHX CBH- 
Xomak oObiK- | 1:8 (2 coi- HOK cycieH3veli OpraHoE 
Sie abi ST AINE ne TlOuleBKU-3KOHOMKH (Microtus 
NES CbI- 
utes 4-32 oeconomus Pall.), xoma 
Teerpymxa SpepcmanHua (Cricetus ever. 
ee =e cists ; : * manni Brandt), cH6upeK 
Xomax Spepe- ‘ KpacHoh momesKu (Clethrio 
Manna = ae 1:10 nomys rutilus Pall.) M BOA 
TlonesKa-9Ko- Ho Kpbicbl (Arvicola terre= | 
> lens a oa 1:40 strisL.), ROObITbIX Ha CeBEpO } 
ph leita ‘ KokuyeTaBckol OOJ., 
Kpacnaa 3amaye B F 
mlovIeBKa — + AO BbI3BaJIH Y CBHHOK JIMXO- 
Boyanas payqky. : 
Che ae an ii i oo CpIBOopoTKa KpOBH 3a 
TeNHOH = e 
poK 1:16 S ve paxKeHHbIX MOPCKHX. CBHHOR 
Boupot Ty- it BCeX cyyaeB asa 10 
WIKaHYHK 1:32 6 js jlomKuTembuyo PCK c anTH 
JJacka 1332 — — 


reHoM szuxopayKu Ky B pas 
Bejenuun | : 10. 

B 3anayqHblx UW CeBepo- | 
ganlaqHbix paitonax AKMO= 
JMHCKOH OO. yCTAHOBJeHO | 
HocuTespceTso R. burneti Knenjama Dermacentor marginatus, CHATBIMM C KOpOBy 
CHIBOpOTKH MOpCKHX CBHHOK, 3apaxKeHHbIX 2 MapTHAMHM MOJIOBOSpeJIbIX KJIC= | 
mei Dermacentor marginatus Sulz. (cycneH3suvei u3 38 u 48 9K3.), MOKa=| 
3aJIM NOowKuTeIbHy!Io PCK c aHTHreHoM Mxopaqkxu Ky B TuTpe |: 10. 

Hamu mpopeyeHo uccmeqoBanne cbIBOpoTOK KpoBu 13 sofeli, mepedone 
IWMX JIMXOpaqKo HeacHoi 9THONOrNH. 10 43 HHX NOKasanu NOMOKUTeIbHYyIO PCK 
B THTpax oT] : 32 yo 1: 80. BonbummuctTBo nepeGoueBLIMx yKa3bIBaeT Ha BOS 
MOMKHbIe MeCTa HX 3apaxKeHHA — BMaKHbIC KOIKH HU CTeMb, rye Mpoxo,MsA 
CeJIbCKOXO3AHCTBEHHBbIe padornl. B OHOM culyyae OT GObHOH C. BbIeIeH ITaMM 
R. Burneti. [lepsuunoe sapaxenve KpoBbio 6ombHoli C., BaaTor Ha 5 Jeb 3a" 
OoleBaHHA, BbISBaIO y CBHHKH WHXOpayKky uepes 5 Auelt. pu scKppituu Ha 
8 eHb IMXOpaKH Y CBHHKH OTMeYeHa PHMepeMUA JIErKUX, MeKOOUAarOBad MHeB= 
MOHHA, yBesMueHve B 2—3 pasa ceneseHKH. CeMeHHHKH M UX OOOOUKH 
Obl THTepeMupoBaHbl. CpliBOpoTKH KPOBM CBHHOK 2-ro maccaxkKa noKa3saJH 
nomo#KuTembHyio PCK B tTuTpe 1: 20. 


IIpumeuaunue. Hannune R. burneti B ma3Kax 
H3 OpraHOB MOpPCKHX CBHHOK: ++ B TiepBOM 3apaiKeHHH, 
++ 8B nepBpom maccaxe, +-+-++ BO BTOPOM Maccaxe, 
— HCCuIeJOBaHHe He MpOH3BOLHOCb. 


Q 
D 


VUncrutyT snuyemuonorau wv MUKpOoOvONOrHH 
um. H. ®. Tamanea 


Iloctynns0 
AkajleMuu Me,MIHHCKHX HayK CCCP 


8 III 1956 
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I. MATEMATHKA 


M. Bygak. O metoye mpsampix ja He- 
(OTOPHIX KpaeBbIX 3ayayu . . ‘ 
C. Bunorpagos. O sanaue Heiimana 
JI YpaBHeHHA IJWIHMTHYeCKOrO THMAa 
M. Jlanusox. OO nuterpasbHom mper- 
TaBJICHHH pelleHHH HeKOTOPbIX 23JI- 
(HINTHYCCKHX CHCTeM NMepBoro NopsAyKa 
la MOBeCPXHOCTAX C MPHJIO%KeHHeEM K 
COPHH TOHKHX OOom0ueK . . ... 
A. Wapun. JloxasatempeTBo pa3u0- 
HMOCTH (PYHKUHH, OOaaroulel oco- 
JeHHOCTbIO, B PAX NO COOcTBeHHBIM 
DYHKUHAM .. . ; : 

+H. Mepressn. 06 anil poKcHMallHoH- 
yoH s3agqaue C. H. Bepnuiteiina. . 
A. Myunux. O06 oryzenumoctn pekyp- 
‘HBHO-II€peC4HCJIMMbIX MHOMKECTB. . . 
‘M. Hukoupcxuh. K 3ayaue Jupuxse 
PismOOUACTeH C. YrelaMM <) fs. ks 
K. Cyeruu. O mpegctapienuu ana- 
THTHUCCKHX PYHKUHH pAaMH 10 op- 
SOrOHaJIBHBIM MHOTOWIeHaM. . . . 
A. Uynos. Hossii BapuanT oOpaTHor 
amaun Ulrypma — JluyBuuia Ha KOo- 
feUHOM HHTepBayie. ...-..-. 
H. Sinenko. Beryuyue BONHEI CH- 
TeCMbI KBa3HJIMHeHHbIX yYpaBHeHHH . . 
E. Anenuupin. K TeopHu ofHOHCT- 
(bX (YHKUHH W yHKuHu BuGdep- 
axa — OlinenOepra. .... 

H. IpaGapp. O 3amene BpemeHH B 
MHAMHUYeECKHX CHCTeMaX ... . 

WM. Jlanuatox. OO odmen Su. MTT 
eCKOl CHCTeMe IlepBoro MNOpsAyKa H OO 
BTOMOP@HBIX KBa3HaHaJIMTHYeCKUX 
YHKUHAX Ha MOBePXHOCTAX .. . 
B. 3amupaka. O cucTeme HemHHel- 
BIX udcPepeHHaIbHbIX YypaBHeHHH, 
omepmKalleH MavIbili MapameTp mpu 
e€KOTOPHIX IPOH3BOJHBIX. . . . 

K. Kopo6xos. Peajinsauna CuMMerT- 
HueCKHX (PyHKUHH B Kwlacce J]-cxem 


WM. Masabues. [logupambie mpou3Be- 
SHA MOTevIeH MORSE eet ote 
ll. Macaos. TeopHa BosmyleHHi 


DH Tepexoye OT WUCKpeTHOLO clleKTpa 
HelpepbIBHOMy ... +. 2. es 
MW. TpaGaps. OO ofHom jocTaTouHOM 
pUSHaKke H3OMOpPpHsMa HHAMHYeCKAX 
PCM MNES REBT aa lye uals ae te ue Ge « 


Tom 


17 
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CUHCTEMATHYUECKHH 
HM. 


O. 
B. 


YKA3SATEJb 


M. Jlanumox. O. krasnananuTuye- 
CKHX (pYHKUHAX MHOPHX MepeMeHHbIX 
Ha YeTHOMePpHbIX MHOPOOOpasHAx 
C. Hsames-Mycatos. O tpuronomer- 
PHSECK WG Hy ai priate ee eee eee 

A. Wabun. Teopema O pasJIox%KH- 
MOCTH KYCOUWHO-riaqkoH dyHKUHH B 
PAX m0 coOcTBeHHBIM (PYHKUHAM TIpo- 
H3BOJIbHOH JBYMepHOM OGvacTH . 


JI. W. Kampruun. O 3agaue Komm aaa 


OecKOHeYHOH CHCTeMbI OObIKHOBeH- 
HEIX JIM@epeHUHaNbHbIX YypaBHeHUli 


HM. H. Kapunsagse. O cuuryiapHom uH- 


b. 


TerpaJIbHOM OllepaTOpe Cc paspbIBHBI- 
MH Kos*PpuuLHeHTaMH 

M. Kaoce. IIpeqempupie pacnpezese- 
HHA JIA CYMM He3aBHCHMBIX cylyyait- 
HbIX BeCJIHYHH, TIPHHHMAIOUHX 3Ha- 
yeHHA M3 OHKOMMAaKTHOH rpynmE. . 


M. A. Kpacnoceapcxuh. O6 ypapHennu 


A. HW. Hexpacoga u3 TeOPHH BOJIH Ha 
MOBeEpXHOCTH THDKeOH  — KHAKOCTH 


H. H. Kpacoscxui. K TeopHu stoporo 


Al. 


A. 


metona A. M. JlatyHopa uccsieqoBa- 
HHA YCTOHYHBOCTH JIBHXKeHHA . . . 
JI. Bepman. O6 ofHOM HOBOM meToe 
IIOCTPOCHHA BeHepITpaccOBLIX  HH- 
TePNOJAWHOHHBIX (OPMyY .... . 
M. Bunorpayos. O uncsax c MaJIbIMH 
TIPOCTbIMH Je@IHTeIAMH. ..... . 


M. WH. [padapp. O cnextpe rapmouu3ye- 


B. 


MBIX JI[HHAMHUCCKHX CHCTeM ... . 
A. Wapun. A6couoTHad HW paBHOMep- 
Ha CXOXMMOCTh pa3JIOKeHHH M0 co6- 
CTBeHHBIM (PYHKIHAM BO Bcelt vedic 
TOMMOOACTHY lou.) els So 


tO. B. Jiunnux. Ene 06 aHasorax ‘3p- 


B. 


Cc. I. Muxann. 


C. JI. Co6oues. 


rogquueckuX TeOpeM jWIH MHMMOrO 
KBawpaTHyHOrO MOA ...... 
H. Macnennukopa, Pemenue cmemtay- 
HOH 3aauH AWA HecTalMoHapHoro 
TIBWXKeCHHA BpallarwllelicaA BASKOM 2KHI- 
KOCTH H HecmeqoBaHHue uddepen- 
I[MaJIbHbIX CBOHCTB 9TOrO pellieHHA 
O myubTunauKkaTopax 
HHTerpanoB @Dypbe... . 


M. HW. Heyenypenko. K Borpocy cxoyH 


MOCTH MIpHOJIM2KeHHbIX MCTOJOB. . . 
IIpumMep KoppeKTHOoli 
KpaeBoH 3aauH JWI ypaBHeHHA KO- 
mneO6aHuli CTpyHbl Cc JaHHbIMH Ha BCel 
RPAHHILES/ aieieel veaesie ie. eb aaweetaenecs 
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M. A. ®puaman. O nojwyKOMMyTaTHBHbIx 
YMHOMKCHHAX . . : si 
J. Jl. Bepman. K ripoOseme MOMeRTOB 
JIA KOHCYHOTO MpOMexKyTKa . . . 
B. HW. 3y6on. KauecrBeHHoe Hccj1es0- 
BaHHe CHCTeMbI OObIKHQBCHHBIX Tudp- 
(bepeHUMaJIbHBIX ypaBHeHWi . .. . 
B. H. Usanos. MysbTutuinkaTHBHbli HH- 
Terpall HW MOuTH- aap ieee mart- 
Bis oe ete é ae 
B. JI. Vismaiistor. B3ajaua. (o) BuyTpennelt 
“HopMasugalnu rHMepnOBepXHOCTH Ipo- 
cTpaHcTBa adHHHOH CBASHOCTH . . 
3. Lilnomp. O cpa3su Teopemsr Mrionya 
C OpPTOrOHaJIbHbIMH pa3JO%KCHHAMH. 
A. Ji. Bepman. Cxopoctb cxofumocTu 
HHTePMOJANHOHHBIX Mpoweccos C. H. 
Bepnmtetva u Opmuta— Peliepa, 
TOCTPOCHHBIX VIA ape Ks1ac- 
COB) VOulda mn ae j 
A. B. Buuayse. O6 onnoti samaue “ Opank- 
dae oe WSR hie ad 
B. XH. 3y6or. "Tipencrapsenue pelwieHHi 
cucTeM udPepeHuHaJbHbIX YypaBHe- 
HHH B  OKPeCTHOCTH OCOOOH TOUKH 
O. A. Onefinukx. O pasppiBHbIx pellleHHaAx 
HeJIMHCHHBIX eg ae 
ypaBHeHHi . . pes 
C. H. Uumanos. K Bonpocy 06 OTEICKa- 
HHH XapaKTepHCTHuecKHX MOKasaTe- 
miei CHCTeM JIHHeMHEIX  uddepen- 
UMaIbHBIX YpaBHeHHli c mepHoyHye- 
CKHMH KosddHuneHTaMH . .... . 


II. TEOPHA VIIPYTOCTH 


A. C. Komnaneen. YjlapHbie BOJHbI B 
mwacTHueckou YIWIOTHAIOMIEHCA epee 
JI. H. Bopo6bes. O6 onpegzeneHun me- 
pemeleHHH ToueK jecopMupyeMbIx 
CHCTEM: Sik. 2a ishie tas tree upton 


III. FHITPOMEXAHHKA 


B. Tl. Kopo6etuukos. 3aqaua 0 CHbHOM 
TOUCUHOM B3PbIBe B ase IPH HYJeBOM 
rpayweHTe TemNepaTyppl. . 

B. A. ApceHun u H. H. duenxo. O B3a- 
HMOeHCTBHH YlapHbIX BOJH Cc Oery- 
CNN OME en 6 5 Goh oe 

Sl. VW. Cekepx-Senpkosuy. K Teopun 


yCTaHOBHBILHXcA KallH JIA pHO-rpa- 
BHTaMOHHBIX BOJH KOHCYHOH aMmJH- 
TYJIbl © 


HOE Aueuxo. TIpu6amxKennnie popmy- 
Jbl [WIA AaBJICHU H BHYTPeHHel 9HEp- 
rMuH rasa B OOOOMIeEHHOM cTaTucTuue- 
cKOH MOoyemH aroma Tomaca — Oepmu 


IV. FHIPABJIUKA 


A. K. Ananan. O pacnpezemeHHH MyT- 
HOCTH B TOTOKe C NomepeyHoH WupKy- 
JIAUHEH te pene tne ernrame 


V. ACTPOHOMH 4 


M. YT. Kapumos u B. HW. Mopos. Poro- 
SIeKTPHUeCKaA perHcTpalusa — 9MuC- 
CHOHHOM, JIMHHH COJHEYHOH KOPOHBI 
2 5303 A mocpegcTsom clleKTpOMetpa 
Ha BHe3aTMeCHHOM koOpoHorpatpe . 
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VI. MATEMATHYECKA PH3BHKA © 


H. W. Axuesep u A. H. Axnesep. K 3a- 
faue oO jgudtpakWHH 2eKTpOMarHHT- 
HBIX BOJIH Y KpyrOBoro OTBePCTHA B 
TIOCKOM 9KpaHe .. . : 

r. A. Maptpinos. O pemenun oo paTHoit 
gayaun CredbaHa JWIa mOJynpocTpax- 
CTBa Np JHHEHHOM 3aKOHe JBH2KeHUS 
TpaHHubl as... . . : 6 

9. JI. Bypuirein u Hee Conopper. 
O wucddpakyyu kKoHeuHOrO] §6—Ty4Ka 
3JICKTPOMArHHTHBIX BOJIH Ha IHJIHH- 
IpWuecKOM MIpelATCTBHH. .... . 

A. C. Topsunos. J[uddppakuna nwocKon 
3JIEKTPOMArHHTHOH BOJIHbI Ha IpOBo- 
TAWLeM UMJIMHApe . . . 

H. H. Borosmo6os u O. C. ‘Tlapaciox. 
O6 aHauHTHyeckOM TIpOJOJKCHHU 
O6oOUleHHEIX (YHKUHH. ...... 

B. HW. Orneseukuii. O BO8MOX%KHOH HH- 
TeplipeTauHH pAOB TeOpHH BO3My- 
WeHHH B KBaHTOBOH TeopHH moa 

A. Boprapyt. HenuneiHoe MesoHHOe 
moje MOkKoMueroca HyKOHA.. . . 

MW. M. Jing@wuu. O Temnepatypuprx 
BCNbIWKAX B cCpefze, MO ABep2xxeHHOH 
WeHcTBHIO SAfepHOro U3yuecHHA . . 

JI. B. Opcatuuxos. O6ulee pemenue 
ypaBHeHult PCHOpMaJIN3 alLHOHHOU 
PPYIMMTET (css epkt cea eee 


VII. @H3BHKA 


M. H. Agamop u HW. C. Muaescxas. 
PacueT 7-3IeKTPOHHOH momapusye- 
MOCTH TIOJIM€HOB H OeH30JlIa NO «Me- 
TaJIJIHUeCCKOH» MOJeIH MOIeKY . . . 

B. JI. Vuu3s6ypr. O wHenonocdepxHprx 
KOeOaHHAX HHTCHCHBHOCTH paj\HOHs3- 
JyueHHsl TYMaHHOCTeH. . ..... 

A. HW. Koanqun. AnomambHoe pacces- 
HUG “CBERa) B iCTCKJIC fours: eae eee 

rT. J. Muxatinos. VMcxarxenne W B3a- 
HMOJeHCTBHe akycTHueCKHX BOJIH 
KOHeCYHOH AMIMIHTYbI B BAKO Cpese 

P. Ji. Crparonosn4. Kasm0poBouHO-HH- 
BapHaHTHbIM aHasor pach pene 
Buruepa. . 

A. T. Suman nH. M. smu. oO KBayl- 
PyNOJbHOM MOMeHTe agpa U233 _ , 

A. Jl. Kaptyxancxui. O neperpynnu- 
POBKe CKPpbiToro H300par%KeHuA TPH 
(poTorpaduyeckoM jelcTBHH HOHH- 
3YIOWIMX YacCTH . ‘ 

tO. H. PsOunun. Cy6numanusa Kpucrad- 
JHYeCKOH pelleTKH MOx jelicrBuem 
CHJIbHOH YjlapHOW BOJHBI 

A. C. Uepxacos, B. A. Moauanos, 
T. M. BemGep u K. I. Boanaitikuna. 
JlauteibHOcTh dsyopecuenunu  e- 
S3ONMPOH3BONHbIX aHTpalleHa. . .. . 

A. M. Bony-Bpyesuy. Sxcnepumentavb- 
Had TIpOBepKa He3aBHCHMOCTH CKO- 
pocTH cBeTa OT CKOpocTH JBHxKeHHA 
HCTOYHHKA H3JIYYeHHA OTHOCHTeIbAO 
Ha6mloyateia 

JI. K. Sapem6o, B. A. “KpacwbHuxor i 
B. B. Ukaopckas-Kopyu. O6 ucKa- 
2KeHHH (popMer YJIbTpasBYKOBOM BOLI- 
Hbl KOHCYHOH aMMJIATYIbI B 2XKUAKO- 
CTAXG ea meee 


H 3y6apes. O6o6uenne meroga TO- 
IOJIHHTCJIbHbIX IIGPCMCHHBIX . , 

I. 3y6on u M. M. ®upcosa. 06 yu- 
yTHX ° CBOlicTBax BbICOKOTemMepatyp- 
oro $-KBapla 46 
H. Marsees. JIpuxenue 93JIeKTPOHOB 
3 UWMKIHYeCKHX YCKOPHTeIAX Kak 
:TOXacTHYeCKHH Mpomecc. . . : 

| YT. Mewepsxos, Bb. C. Heranos, 
M. K. Bsopos, B. Tl. 3penosn u A. ®. 
MMaoyqun. Maruurubiit ananu3 peak- 
Gui pp > sea pp > pp w° (II) 
pee +d nt(III) npu snepruu 660 


A. Marnnuxnit. Cnexrpsi bocdbopec- 


JeHUMH HeKOTOPbIX apomMaTHyecKHX 
KHCIOT pH eaenanerupe 2KHJKOrO 
posayxa ; 


MaiinOepr u 'E. panxun. Tlucnep- 
CHOHHOe COOTHOIMeHHe jWH epMa- 
uacTHy 

| Ji. Bypuiteiin u JI. C. Conosses. K 
‘TeEOPHH SHAKOMepeMeHHOHM CoKyCHpoB- 
ae pare 
1G Papubanor. CpepxTouKas CTPYyK- 
Typa JHHHH MapamMarHuTHOrO peso- 
|HaHCca B TlepeOXlaxKeCHHbIX pacTBOpax 
| S1V +t 53Crt+t++ wo 55Mntt+ 

B. Jlepsrun, H. A. Kporosa u B. B. 
Kapaces. Potb 31eKTpHuecKux sABse- 
HHH B MeXaHH3Me pa3pylleHHaA He- 
os TBEPABIX Te . - 2° See 
K. S3apem6o, B. A. Kpacuabuukos H 
Pe. B. Ulknonckaa-Kopgu. O norao- 
IMe€HHH YJIbTpa3BYKOBbIX BOJIH KO- 
| HeEYHOH aMMJIHTYAbI B 2KHAKOCTAX 

f. K. Kukoun nu FO. A. Bprkosckni. 
Ko monepeqHOM (oToMarHHTHOM 93¢p- 
i dekTe B 7#- H p-TrepMaHHH . . . 

\. II. K.arouapes, Bb. H. Ecenpcon u 
4 A. K. Baaprep. V3yuenHe peakiHH 


He® cyelitponamy.... nas 
\. A. JloryxHos. Cnextpambuoe mpey- 
cTapsleHHe u peHOpMadH3alHOHHad 


SOCAUAS CS ae eae ceca: 
>. VY. Payruan. O mepe paspemiaromet 
cmocoOHOCTH OnTHYecKoro Mpu6opa . 
5. A. Caemuuxos, JI. A. Ky3nHenosa 
u B. A. MoayaHos. O BOo3MOxKHOCTH 
llepexoqa OfHOrO BHa KOHIeHTpa- 
WHOHHOrO TyIMeHHA pec pea ata as B 
VOW e . et. 4! Sell ie 
me C. Wane. TaubBaHOMarHHTHble 
cBOHCTBA H JbIPOUHAA MPOBOAHMOCTb 
SIGN UR IE ie eh aetlctes cost cane Bea, eters 
1O. H. Llypauos. Tlepepacnpeyesmenue 
5JIEKTPOHHOM MJIOTHOCTH B KpHCTaJse 
CepHHCTOrO KaJMHA B CBA3H C H3Me- 
HeCHHAMH CPO QJICKTPOMPOBOMHOCTH . . 
H. M. Boposuyukasa. M3amepenva pzuna- 
MUUYCCKOFO MOLYJIA pPe3HHbI UpH OUCHb 
MaJIbIX aAMMJINTYLax TepopmMayHu Mpu 
MOMOULH ONTHYeECKOO MOLY JIAYHOHHOLO 
HHTepPepeHUHOHHOrO MeTOJa . . 
M. ®. Byke uA. K. Araxogxaes. On- 
peyeeHHe BpeMeHH OpHeHTalHOHHOH 
pelakcalMH psa %HAKOCTeH MO WH- 
puHe JHHHMM pacceHHHA. ..... 
K. C. Byapdcorn. Hospi metoy  paee 
HHA CKOPOCTH cBeTa. . . 
E. HW. Kongopcxuk, A. C. Taxomos H 
T. Wluxsom. K tTeopHH cnontanHol 
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HaMarHHveHHOcTH  (deppoMarHHTHBbIxX 
NOJIYUPOBOAHUKOB B OOaCTH HH3KHX 
Temlepatyp .. 

O. HW. Jletinyucxui, B. B. Muaaep, A. M. 
Moposos u I. A. AmnoabcKun. Ko- 
POTKONepHOAHbIe H3OMepbl, NMoryuato- 
mwecsd mpH es 6omOapAHpoB- 
Ke 

H. A. Cepyenko. uw B. ‘A. @ropuncxas. 
CnekTpbl OTpaxkeHHa H ponycKkaHHa 
Pa3JIHYHbIX MOLHDHKALHH KpemMHese- 
Ma B OONaCTH JWIMH BOJH 7—24 

A. T. Curenxo. VM3nyysenue y-KBaHTOB 
IPH CTOJIKHOBCHHH ObICTPbIX 3apAXKeH- 
HBIX 7-M@30HOB C AfpaMH ..... 


VIII. FEOPH3HKA 


HM. M. Wmsanutros. K Bormpocy 06 amek- 

. TpH3ayHH H eae P p03 OBBIX 
o6aKOB . +1" 

A. XH. Peibsenoaym. “CBa3b Betpa © 
YpOBHeM H YCTaHOBMBIIHMHCH Teue- 
HHAMH MeNKOrO MOpH .... . 

T. Il. Toponosa. O pasyenenuu cocTaB- 
JIHHOULHX OcTAOeHHA CBeTa 3eMHO 
aTMociepou . ‘ 

A. WH. @enpsendaym. OGo6uenne TeopuHn 
OkmMaHa Ha cJyuall HepaBHOMepHoro 
BeTpa H IPpOH3BOJIbHOTO pejibeda Ha 
3aMKHY,TOrO) MOPS! . . 24 

A. M. Tyces. Hexoroppie o6nyHe BOMPOCbI 
TeOPHH TMPOHCXOXKAeHHA  Mereopowo- 
THUeCKHX (ppOHTOB H TeopHH Hopo- 
PUCCHMCKOVM OOD EUR RICE pelle mrT arma 

B. B. Ilyaenkun. Pomb TAHTeHUMasbHO! 
CHJIbl BOSeHCTBHA BeTpa B WpHpalite- 
HHW-SHeprHW BOWH =... .. as 

A. Il. Hukompexuh. O reorpaduyeckom 
pacnipejeseHuH MariHTHbIX BOSMYLKe- 
HHH = B  OKOJIONOMOCHOK oOJacTH 
ApKIR ei ceenek! hook 

JI. H. Bu6uxos. K sBompocy o HCE 
KpHcTaJJIOB JIbla, HaxOMAUHxXcA B 
Mepeox/iaxkeHHOH BOWE . . .- + - 

B. A. Kasmnucknii. K ocHopaM TeopHH 
PyHHWUHOM rpaBuMeTpHH ..... 

A. T. Kouecuukos u B. HM. Beases. O 


KPUCTA/JIM3alHn Nepeox a2 qeHHOH 
BObI, MOBepxKeHHOH TypOyJeHTHOMY 
WepeMeWIHBaHHIO. . . we ee es 


IX. BHO®H3HKA 


Il.. ®. Munaes u A. A. Caenos. Baus- 
HHe JOKAJIbHOrO peHTPeHOBCKOrO o6ury- 
yeHHA HepBHOH CHCTeMbI Ha COCTAB 
nlepusbepHueckOHt KpOBH . . 

K. H. Byaanopa u A. B. Jlynson. Bans- 
HHe HeKOTOPHIX (PakTOpOB Ha BHAH- 
MOCTh HpoOsecKOBbIX OFHelt. . . - 

10. B. Kyapsuios. O mpHpoye u xapak- 
Tepe HaKOMNJIeHHA — TeMOJIMTHYeCKOTO 
(axTopa, MoABJAIoULerocA B MeweHH 
Kpbic, OOsyYeHHBIX PeHTeHOBCKUMH 
qyuaMH . bet sg Anat aion ars 

B. A. Ouputos. “Bausanne o6padorKH 
ceMAH TIMeCHHILI rerepOayKCHHOM Ha 
ux  OHO3IeKTpHuecKHe TMOTCHILMAJIbI 

A. A. Heiicbax. Vsmenenue payHouyB- 
CTBHT@IbHOCTH B Ipomecce OMJOAO- 
TBOpeCHHA Y BbIOHa Misgurnus fossilis 
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E. H. Masnoscxui u W. K. Tepasckui . 
JleiicrBue MOHMxKeHHOrO aTMOciepHOroO 
jaBJIeHHA H HEKOTOPbIX Tas0B Ha KuIe- 
wei Ornithodorus papillipes Bir. . 


X. TEXHHYECKAA PH3HKA 


r. B. Kyparomos, 9. 3. Kamuncknii H 
B. M. PosexOepr. BauaHHe BHYTpeH- 
Heli CTpyKTypbl 3epHa aycTeHHTa Ha 
IIpOUHOCTb pee TIOBbILIeHHOH Temiie- 
patype FAM ti er 

B. II. Byty30B, ‘Eh Mons toscKnii ul 
r. M1. WWaxoscxoi. Temnepatypa 
WwlaBeHHA WHHKAa, KaMHA, TaJJinA 
W CypbMbI Np AaBsenuax yo 30 000 
KD JCM?) 08 Spo ge fae, Bet) Begs 

M. ¥O. Jlewuckuit. Bauanne BOojOHa- 
CbILIeHHA Ha COMPOTHBJIeHHE pa3spbIBY 
3aTBepJeBLUIHX Ie€MCHTHBIX PaCTBOPOB 
HEOCTOHOBS 0.0 3 aa sos Si ee oe 

B. Jl. Moxposcxu. O6 onTHMasbHbIXx 
JIMHeHHBIX @HTeHHAX,  H3J1y4aloulHx 
NepNeHJHKYJIApHO OCH. . . . es 


AI. XHMH} 


M. HW. Bapapuues u JI. WH. Yxopa. AOue- 
THHOBaA KHCOTa — NepBHYHaA CMO- 
JIAHAA KHCJOTA 2KHBHIbI COCHbI OObIK- 
HoBeHHOM (Pinus silvestris)... . 

Iuatm Kamaii u B. A. Kyxtun. O peax- 
IMM TMpHcoequHeHHA TpHaKUIocHu- 
TOB K H€KOTOPbIM oe KHC- 
moTaM . . 

B. M. Muxaios u B. A. ‘Bazep. Bopop- 
raHnyeckHe COeHHeHHA. CHHTe3 KOM- 
TWICKCHbIX COCJHHEHHH HeCHMMeTPH4- 
HBX “OOPDPHapHIOB. yeu sees eens 

JI. 3. Codoposckui, FO. M. 3uHopees 
wu JI. HW. Myaep. OxuncsiuTembHOe XsI0p- 
cbocsuHupoBaHHe haute 
omeHHOB . . 

T. B. Taaanaesa, M. M. Hamp i K. Ae 
Kouemkos. OcupaTbt WH HOKCaHaTHI 
JIMTMMOpranuyecKHX COeMHEHHH . : 

JI. X. ®petgaun, A. A. Bananqun u 
H. M. Hasapopa. KatamutTuueckoe 
aJIKHJIMpOBaHHe A-reliTaHa MponmHae- 
HOM HW H-Oy.aHa OYyTHJICHOM NP BBI- 
COKHX TemMMepaTypax H aBeHHAX . 

C. WU. Xpomos, fl. A. Kongparnes, E. C. 
Banenxopa u b. A.  Kasanckuit. 
KouTakTHble IpeBpalleHHA 1,1-nu- 
MeTHAWHUMKJOFeKCHaA B IpHCyTCTBHH 
‘WIaTHHUpOBaHHOrTO yrviq. . . . 

M. ®. Wocrakosckun u JI. A. Koukun. 
Vicceqopanua B OOslacTH CHHTe3a H 
TIpeBpalleHHH BHHHJIOBLIX COeAMHeEHHH 
KpeMHHA. CHHTe3 BHHHJAIKH JIU XJOp- 
CHaHOB B3aHMOJCHCTBHEM aJIKHJIQU- 
XJIOPCHJAHOB C alleTHJICHOM . . 

H. I. Whywepuna, M. 10. Jlypbe ul 
P. A. Jiesuna. Lnanstunupopannpie 


KeTOHbBI B CHHTe3e Helpee.lbHbIx 
$-akTOHOB. HosBpili meTOox CHHTe3a 
O%-MMPOHOB . . 


A. Jl. Toapadapé, a I. " baGpwyneiit ul 
HW. ®. Wanasuna. Hospi o6mni me- 
TO MOJYYCHHA AMMHOKHCOT asupa- 
THYeCKOrO psAja . 
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Tuapm Kamat u H. A. Uanaesa. Jleii- 
CTBHe TaOHaurHAPHAOB HW aHrH]pH- 
la yKCYCHOM KHCJIOTEI Ha PIHKOJIeBbIC 
aupbl eHHMapCHHHCTOM KHCJIOTHI . 

M. A. Kpabr u B. B. Karpiikuna. 
PeakijHH B CHCTeMaX KapOOHOBase KHC- 
jlota — xmopucTHi THOHHA. Hospi 
THI KATHOHHOTO KaTaIH#3a... . 

J. H. Kypcanos u 3. H. Mapnec. O pe- 
aKUHH BOOposHoro OOMeHa IWHKJIO- 
meHTaqveHa. . 

B. K. Kyckos u J. ni. }Opeesa. Tony- 
YeHHe CJIOXKHbIX IPHPOB WH OKCHKeTO- 
HOB allHJMpOBaHHeM (eHOJIATOB aJII0- 
MHHHA H apHmOopaToB ... . 

T. A. Kyxapenxo u T. E. Breyenckas.. 
Ucuepnprpaioujee paciieneHue TyMH- 
HOBbIX KHCJIOT 3eMuHCTOrO Oyporo 
yl MeTaJJIHYeCKHM HaTPHeM B XH]: 
KOM aMMHake . : 

r. M. Tlanyeukos, 3. B. Tpsasnosa H 
B. M. Emeapsuopa. V3yuenne kpe- 
KHHra KYMOJIa Ha JleHTepHpOBaHHOM 
aJIKOMOCHJIMKATHOM KaTaJIM3aTOpe 

K. T. Mopomuu, K. JI. Kosapenko u 
¥O. H. Xyprun. O B3anmonpespalie- 
HHAX J{MMeNTHOB H HX aHTHApPHAOB 

A. B. Tonunes, H. C. Hametkun u 
JI. C. Mosgapos. Cunte3s KpeMHeopra- 
HMYeCKHX COeHHeEHHH  THNa OxNC(Te- 
TPas KH AHCHJIaHMeTak) UH KJIOIMOKCH a 

C. B. Uyxepman u B. ®. JlroOomyzpos. 
CuHTe3 *y-OKCHaJIKHJIAMHHOHATPHIOB 

3. A. LWaéaposa u M. A. Tpokodpes. 
AMHHOaIHJIbHbIe § TpOH3BOXHbIe HYK- 


vie 


meo3sHqoB. CuHTes N,g-aMHHOallHJb- 
HBIX HpOH3BOAHbIX  3-8-d-rJIIOKOMH- 
PaHOSHJIMHTO3HHAa . ...s 


M. ®. UWlocraxoscxuh, WM. A. Lnxnes 
u H. B. Komapos. MccenoBanua B O6- 
JIacTH CHHTe3a H MpeBpallleHHH He- 
TIpeWe@IbHbIX KPeMHeEOpraHH4ecKHX Coe- 
JMHeHHH. CHHTe3 kKpeMHeOpraHiye- 
CKHX TIMKOJel HalleTHMeHOBOrO psxijla 

A. H. Bamkupos, FO. B. Karan uv Ji. VY. 
Spe3qkuHa. CHHTe3 BBICIIHX 2KMPHBIX 
CHupTOB H3CO MOH on ee 


E. B. Tenxuna, A. H. ®unkesrpnitreiH 
u A. A. Aprembes. MonekxyasapHbte 
KOMMVJICKCbI XJIOPHCTOTO HUTpOsHua 

A. (. Yopomenxo. J[potupie cypdarnt 
THTaHa C CyJIb(aTOM. AMMOHHA . 

B. H. Seamen un VF. Sl. Banar. 4-nuTpo- 
2-enumuufanqnon-1,3. . . hod 

Xp. HMsBanos. Cuutes a-cbenus-8,8 -nH- 
apnu-8 [N-OeHsoum] -amMHOomponHoHo- 
BbIX KHCOT H3 N-6OeH30HJI-OCH3rH]- 
PHJHJCHHMHHOB H ofXsIOpMarHHH e- 
HHJlalleTaTa HATPHA . ...... . 

B. HW. Muxeespa, M. C. Cennspoxunna u 
O. H. Kproxopa. O Tepmuueckom pa3- 
JIOXKKCHHH aJIOMOTHApHAa JIMTHA . 

A. H. Hecmesnosp u H. C. Kouerkosa. 
Ankusupopanve deppormena 

[T. M. Wanyenxos, 3. B. Ppssnosa i 
JI. [. Pannuenxo. IIpespamenua wuK- 
morekceHa ~=—- Ha TeHTepH pOBaHHOM 
AJIOMOCHJIHKaTHOM KaTaslM3aTope. . 

Aa. A. Terpos. O papnopecHbix cmecax 
NSTH- HW WeECTHYICHHBIX WHKJICHOB - 

B. H. Cetkuna u Jl. H. Kypcanos. O 
peakWHAX BOWOpoAHOrO OOmMeHa 1-Me- 


HJIMH KIOreKcaHowia- 1 
MCJIOTOH *. . 
C. Wenenesa u Tl. u. Canin. ” CuH- 
€3 H CBOHCTBa HeKOTOpBIX acHpoB 
MOpaNKUAPOCPHHOBLIX H XVIOPaJIKHJI- 
MTHObOCPHHOBBIX KHCIOT . . 


A. Banesun u M. A, Mrnareee, 
3IMAHMe HeKOTOpLIX syeMeHTOpraHH- 
€ECKHX COeAHHEHHH Ha CKOpOCTb pa- 
TBOPeHHA yruiepoqucToi cranH B 
eOpranuyeckux KucmOTax. . . 

H. Bamxkupos, 10. B. Karan u I. A. 
(aurep. Hospi cuntes anncbatuue- 
KHX AMHHOB . . 

} WH. KaGaunuk, TA & MactpioKora, 
A. ®, IWoctakosckuh, E. H. Mpuue- 
xaepa, JI. M. Matixun, M. I. Lla6da- 
jopa uw H. M. Famnep. Pocdopopra- 
MWecKHe HHCeKTHUHALI. 0,0-nHsTHI-6- 
\THJIMep Kan TOSTHAHTHOOCHat (M-74) 
" ero aHanorH , . a 
Ir. Mamenames u M. Tyceiitio. 
\CaTasIMTHYecKOe OpomMHpoBaHHe IIpo- 
BIA Lay 0d 

M. Muxeesa u I. PF. Baoasn. O xumn- 


c booteesee 


fleckOH M[pupogze Tpolinbix uHTep- 
feTaJIM4eCKHX (a3 B  CHCTeMax 
MarHHii-Meb-HHK HH MarHuii-Mejb- 
uy oe 


C. Hamerkun, A. Be Tonuues, JI. C. 
lopapop u IT. B. Tapnumescxas. 
SHHTe3 COeIHHeHHH C CHa3HHOBbIMH 
BEHDAMH. . . : fm 


H. Hecmesxos, ul. A. Ke panera 
1 P. X. ®petyauna. CuuTes BBICLUHx 
4,%,%,@-TeTpaxslopaikaHoB 4H  1,1,1- 
*pHXJIOPaJIKaHOB 2 F 
| M. Casuuxnn, B. o. "Tepexosa H 
\. B. Xoaonos. J[varpamma pexpu- 
wWaJIIM3alHH XpOMa. .. . ‘ 


I. Ceprees u B. B. Seren cre 
coasHee OKHCeHHe 2KHPHO-apoma- 
"HYCCKHX YTeBOAOpOAOB rasoo6pas- 
IbIM KHCJIOPOJOM. pap geeeeere 
RomyOua <>... 

HW. KaGauunuk, iP A. Macrproxosa, 
O. M. Moauxapnos, Jj. M. Maiixun, 
M. II. liad6anopa, H. M. Tamnep u 
1. ©. Esbumopa. Pocdopopraunyeckue 
{HCCKTHUHAbI. Hexoroppie anavorHu 
), O-1H9THJI-B-9THJIMep Kall TOSTHJIHTHO- 
boctbata (M-74), MeHee TOKCHUHBIe 
[IH TeCMJIOKPOBHBIX . . . 

K. Kouetkos, H. @®. Kyuepora, 
i. A. Kapneticxuii u B. M. Cososees. 
JHHTe3 WHKMOcepHHa . . 

C. Maaatuuk u A. H. Jlannay. O 


TDYKTYpe HarpaMM paBHoBecHs 
fHOTOKOMIOHCHTHBIX. TeTePOreHHbIX 
MCTeM . . . 


M. Taywixun H A. x Xuansenpar. 
)6 oOpa3s0BaHHH romooroB GeH30ua 
| OcOOOl powH MOBepxXHOCTH IIpH Tep- 
[0-KATAJIMTH YeCKHX IIpeBpauleHuAx 
300yTHIeHa B HR iy (propn- 
foro, Oopa. . - 

A. CrpipHkoBu4 u WX. ’ Xaii6ynann. 
[MarpamMbl da30BbIx paBHoBeculi 
CTEM NaCl — H,O, Nas,SO4 — 
{,0, CaSO,— H,O u SiO, — H,0 

(keapl) 
ll. Aanmapuy u UH. M. Tu6ano. 
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OKcTpakuHA KyndepownaTow HHObuA, 
TAuTayiaeHeevHiabice weeee oye ee eee 
HM. H. Kopoapkos, B. WM. WWapKos u 
E. H. Tapmanospa. WUccaenopanue 
CTPYKTYPbI IeIOIO3bI MeTOJOM 93TAa- 
HONH3a =. Cy ; 
JI, M. Posen6epr, E M. ‘Tepentesa, 
H. A. Heuntaiiuo u A. B. Tonunes. 
Tepmuyeckad ycToluHBOCTh KOMMIeK- 
COB H-lapaHHOBbIX YyrseBOOpONOB 
C MOUCBHHOW rey anthems 


XII. PHB3HYECKAA XHMHA 


A. b. Aamasos u JJ. A. Bousap. K pac- 
yeTy T-3JIEKTPOHHOM MJIOTHOCTH B MO- 
JIeKyJlaX MOHOSaMeLeCHHbIX OeH30s1a 
Ha OCHOBe MeTaJIJIHUeCKOH MOE. . 


B. JI. Ky3neyos, A. H. JlockyToB H 
JI. M. Kucypuna. K sorpocy o Bans- 
HHH CMa30K Ha Mpouecc TpeHHA. . . 


JI. C. Manarnu. OnpeyeeHHe THIa 
HarpaMM paBHOBeCHA CNWaBOB B 06- 
JIacTH BbICOKHX TeMMepaTyp MeTOZOM 
CMeKTpaIbHOrO aHaH3a...... 

B. M. Taresckuh. Tenors! ucnapenna, 
ylipyrocTH apoB H TemMMepaTypbl KH- 
MeHHA MapaPHHOBbIX yreBOLOpOZOB 
(amKaHOB) . . 

A. H. ®enopoga u C Sit Bugosny. “Tu- 
(by3HOHHaA KHHeETHKa pH TYpOyseurT- 
HOM pexKHMe Pa3MelIHBaHHA . . . 

E. A. Tasamun u B. M. Tartesckuii. 
K sBneHHaM ororpaduyeckoro 06- 
paujeHux. WoTorpaduyeckoe o6pa- 
IleHHe IIpH OHOBpeMeHHOM JlelicTBuH 
JJIMHHOBOJIHOBOrO =H KOPOTKOBOJIHO- 
BOrO cBeTa Ha (OTOCIOH . . 

A. Ml. odvrsun u T. ©. Lleaauuckas. 
K sonpocy 06 yyebHOH KaTaJINTHYe- 
CKOH AKTHBHOCTH aJIIOMOCHJIHKaTOB 

P. 3. Aaumos. O6 ofHOH ycrTotunBor 
(bopMe cBOOOAHOM MOBepXHOCTH TOH- 
KOrO COA HarpeBaeMOH XKHAKOCTH . 

Aum. Baayos. TereporexHo-romoreHHblit 
MeXaHH3M IIPH KaTaJIHTHYeCKOM OKHC- 
JIGHHH aMMHaKa. . 

tO. B. panna u J. Ke " Esuceesa. “06 
YpaBHeHHAX KPHCTaWwIM3alHH. . . . 


7. MT. Socumosuy u H. E. Hevyaesa. 


BpimemeHHe WHHKa H BOgONO,a H3 
KHCJIBIX 3JICEKTPOJIMTOB Ha KaTOax H3 
HHKe@IA W KOOAIbTa . . 

M. ®. Harnes, 3. I. Herposa 1 ii AL ui. 
Cyitanopa. M3yuenne KHHeETHKH To- 
MOreHHOro pacnaja pros Hu OyTHuI- 
HHTpHTOB .. . Tele 

A. C. Hosukos u ®. C. Toncryxuna. 
Ba3KocTb OyTanneH- -CTHPOJIBHBIX T0- 
JHMepOB B TBeEpAOH chase ; 

A. H. Tpapequuxos u C. C. Meupenes. 
Mccneqopane Mex aHH3ma @-MOJIHMepH- 
3allHH XJIOPOMpeHa MeCTOJOM MeYeHBIX 
aTOMOB . . 

r. B. Camconos A B. il. " Jlatpmepa. 
Jludbdysua Sopa, yriepoxa H a30Ta B 
TlepeXOHble =MeCTAJIVIbI WES OWE at AVAL 
rpynm WepHoyHuecKOH CHCTeMbI. . 

B. JI. Xeiben u Bb. C. Kpacukos. Burna- 
Hue aycopOupoBanHHoro Bosopoya Ha 
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nOTeHUHal HYyWeBOro 3apsAya HeKOTO- 
PbIX MeTaJIJIOB Ss epee REY See 
B. H. ®uaumonosp u A. H. Tepennu- 
Mudpakpacuble CMeKTpbl MOrOWeHHA 
KOMINWI€KCOB HeKOTOPbIX OpraHHye- 
CKHX CO@NMHEHHH C’ OPOMHCTHIM aJIIO- 
MHHHeM HW YeTbIPEXXJOPHCTBIM OJ1O- 
BOM? puteweeee, hts Roca ce ere ane 

B. B. Jleparun. Teopua Koaryiauuu 
30eH Cc yy¥eTOM pacKJIHHMBaIOWlero 
JIaBJICHHA HW MeXaHH¥eCKHX CBOHCTB 
TOHKUX VCIIOCB Santa iueimta ey Se Ses 

C. J. Jiesuua u T. B. Kaanm. Jleticraue 
aTOMapHOrTO BOROpoya Ha NOMAPH30- 
BaHUbIe JJICKTPONbI B pacTBOpaXx 3dJeK- 
TPOMAROB ee ener 


. 


B. I. -Jlepuyu.. K BOIpocy 06 ycroiiun- 


BOCTH (ppOHTa MwaMeHH MpH MeweH- 
HOM TOPeHHH  %KHAKOCTeH . . .. . 
B. Bb. .Parunos, A. Ji. Sademuncknit 
u T. HW. PosenOepr. MccneqopaHua Me- 
XaHH3Ma TBePAeHHA THMCOBLIX BAKY- 
WX BeWlecTB B MpHcyTcTBHH OOa- 
is16) Geen Ae ech ian ne SCR ES oy 
B. H. @®uaumonop u A. H. Tepexuu. 
IlpospieHne B HHPpakpacHOM cneKTfe 
B3aHMOeHCTBHA ajcOpOH pOBaHHbIx 
OpraHH4ecKHX MOJIe@KYJI C KHCJIOTHBIMH 
I[CHTpaMH MOBepXHOCTH CHMHKarelA H 
AJIKOMOCHJIMKaremfa. . ....... 
E. HW. Axymos u B. A. Posen. O coor- 
HOWIeHHH MeKly cocTaBaMH pacTBopa 
H ocayka mpH IIEKTPOOC aK ICHHH 
JBYXKOMMOHCHTHBIX CWWIaBOB ... . 
JI. A. Kpemues, C. B. Hepnun u H. UW. 
KytoOuna. O lpHpone crapeHusa BBI- 
COKOKOHICHTPHPOBaHHBIX IMYVIbCHIH 
3. H. Mapkuna u Il. A. Pe6unzep. 
Buausnue ,0OaBoK OpraHuuecKHX XKHI- 
KOcTeH Ha CTPpykKTyPpHO-MexaHHyeckue 
CBOHCTBA BOJHDIX pacTBOpOB osleaTa 
HAT OER eck, emp ook css Wier Deemer rane 
H. B. Muxaiinos u 9. 3. ®aiinGepr. 
O a30BoM COCTOAHHH ILeJJIOIO3bI B 
OPHeHTHPOBaHHbIX BOJIOKHaX ... . 
JI. H. Wextep, HW. A; Msacuukosp u 
C. A. Wimexenkuk. O cpa3u KaTanu- 
THYeCKMX CBOHCTB OKHCH H CepHHCTOrO 
ItMHKa C HX JIOMMHeCWeHIWeH . . . . 


XIII. FEOXHMHA 


A. ®. Top6os. O mponeccax Kap6ona- 
TH3aMHH MHepCKHX OopaToB . .. . 
JI. H. Opywnunkos. leoxumuyecKa 
TIOBHXKHOCTh 3JICMCHTOB MO 9KcHe- 
PHMeCHTaIbHbIM JaHHbIM ..... . 
¥O. 10. FOpx. O ruyzpatanuu oKuc10B xKe- 
esa WM UpeoOpasopanuu ux B rHpo- 
OKHCMIbl (Ha IpHMepe Kpusoro Pora) 
B. JI.. Bapeyxon u JI. VW. Masuenxo. 
PacnpejlemeHne O0Ba B rpaHHToHy- 
LUN PCOELS NOEL. wea Ge eee ge et 
O. A. Anexun vu H. I. Mopuuesa. Ha- 
CbIMMCHHOCTh BOJIAKCKONH BOLI Kap6o- 
HATOM HikagnbU ister eie ed asta be 
A. A. Beye u JI. W. Caxnna. O kapKe 
OepHIIHA B KHCJIbIX MarmMaTHuecKux 
nopolaxaCCGP i aptaaerecies Keane 
JI. C. Bopoann. O  pacnpocrpanenuu 
OepHiiuaA B XHOHHCKOM wlenOUHOM 
MaCCHBe M O KJlapKe OepHJWIUA B He- 
(eIMHOBLIX CHeHHTAX 
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814 


3. K. Tepaunr, JI. K. Jlescxui u JI. HU. 
Aganacbepa. O naxoxyenuu Ars 
B MMHepaax, COsep2xKalluxX KaHh ., 

O. A. Aaekuu u M. H. Tapacos. O re- 
He3Hce XHMHYeCKOrO cocTaBa BOJbI 
sepa, Damxallin sar ace e meee 

Bb. M. Macaenuukos u ®. A. Kaspuykas. 
O occbaTHom BellecTBe (ocOpuTOB . 

A. C. Mosapenupix. O KomHuecTBeHHOk 
OMeHKe COCTOAHHA XHMHYeCKOH CBA3H 


Bi MHUBeDaaxX.. scue mene me 
—K Bompocy 0 pasMepax acpipeKTHBHBIX 
Day. COB SHOHOBs  cpcuicins, Gl eee eee 


AIV. BHOXHMHA 


A. H. Besosepcxui, W. B. Aceepa u 
A. ®. Mopo3. CpaBHuTembHOoe u3y4e- 
HH€ KOJIHYCCTBEHHOTO cOsepsKaHua 
HYKJICHHOBbIX KHCJIOT B KYyJIbTypax 
HeKOTOPbIX OaKTepHH,  WYBCTBHTEeJIb- 
HBIX HM YCTOMUMBbIX K TpH3seMHHY H 
CTPeEMTOMUMIE Vy Ce) eee een ee 

I. A. Kowecnukos u C. B. Qmenosa. 
O yelicTBHH cBeTa H TuMKONaTa Ha 
OKCHJa3Y TIMKOJICBOH KHCJIOTHI B pa- 
cTeHHaAx. K Bompocy O Tak Ha3bIBae- 
MOH «ajlallTalHu» IpopocTKoB .. . 

b. A. Kyypsmos, T. M. Kasumesckaa 
u FO. A. Waposa. CpaByutembHoe u3y- 
yeHHe TePMOCTAOHJIbHOCTH MpOTpoM- 
OOKHHa3bl H TpOMOOKHHa3bI . Cy 

C. WU. JleGeyes u WH. A. Apuesa. O nosn- 
caxapuyax KpacHOH MopcKOl Bo,opo- 
cmH Phyllophora nervosa .... . 

H. C. Wanreneesa u Bb. HW. Yumakos. 
CpapHeHue TemMlepaTypbl WHaKTHBA- 
UHH aeHOSHHTpHocdaTasbl  MbILLIL 
THNMYHOrO HW KaBKa3CKOrO TOJBHOB 
cepoH %xa6b . Hs: Se 

C. Ji. Banaxoscxui u H. H. J[posaosa. 
K sompocy oO MmexaHH3Me jelicTBHA 
KaPOTHHOMOB (BHTaMHH A, peTHHeH 
H Med) <p] SG ee 

HM. C. Jlykomckas. Pacuenmenue 130- 
MAaJIbTO3bI B 2KHBOTHBIX TKAHAX . , 

b. A. PyOuu u M. E. Jlaqpiruna. O ue- 
KOTOPbIX OCOOCHHOCTAX WHTOXPOM- 
OKCHIASED, PACTCHHI, Gi lsS.. pa naueeine 

I. K. Uiunmuunna u O. C. Emeapsanopa. 
O saBHCHMOCTH MexKIy XuMHUeCKHM 
cOCTaBOM cliellH(uuecKuX _—-Bell[ecTB 
TYJAPeMHHHOTO MHKpOGa HW BUpy.eHT- 
HOCTBIOLKVABTY DUC) one, ica eee 

A. C. Konnkopa, M. IT. Kpnuman u 
O. Ti. Camapuna. K xapaxrepuctuxe 
mpouecca B3aNMO_eHCTBHA M30/HpoO- 
BaHHBIX O€IKOB CO CBOHMH CTpyKTYp- 
*HBIMY WCRUHAMI, ©...» ol ch aca youn oe ae 

b. ©. [oraasos. AjeHosHuTpudocia- 
Ta3HaH AKTHBHOCTh HW JIBHTaTebHas 
PCAKILUs, Yi PacRenns 2. sae 

A. A. [poxopees uv A. M. Co6ones. 
Ilpeppamenus doccbopunix coeqnnenuit 
B CO3peBaloOWlHX CeMeHaxX JIbHa . : 

H. B. Katore. O6pa3opanne moueByHbt 
B romoreHaTax TeyeHH H3 WUTpysH- 
Ha MW Pa3JIHYHbIX JOHATOPOB a3oTa 

B. JI. Kperosuy, 3. T. Escrurneena 1 
E. T. Mapmesckas. Buocnutes amu- 
OB B pacCTeHHAX H3 MeyeHHOro N15 
aMMHaka . , 


0) WaT e:! eR eel tel fegd a hgeeeencs 


| H. Merposa. Ocosennocrn lipespa- 
IeHHA CaxXapOB B KJIYOHAX KapTodersa 
T. Bonotuna u A. H. Merposa. Oco- 
SeHHOCTH SH3HMaTHYeCKUX MpeBpallie- 
AHH YIVIeBOLOB B Pa3sHbIxX YaCTAX KJIyO- 
pa KapToeua 
_M. Touaskoga. Suexrpodopes Ge KOB 
HepBa H KOpelIKOB CHHHHOrO Mmosra 
M. Posenrapr u M. H. Macuosa. 
JIMAHHE CyOpor Ha CKOpOCTb BHeL- 
@HHA paqHOMeTHOHHHA B OeJIKH MOsra 
BEGu Chie mere sit rhe fy RENO RYE ie 
A. Py6vH, B. E. Coxonosa u 
O. H. Capeuesa. Hexoroppie oco- 
OeHHOCTH OOMeHa pacrennuit KapTode- 
JIA, MOpaxkeHHbIX MOPULHHUCTOH MO- 
OSLO a be Ree rr ae  e e 


= 


V. XUMHMYECKAA TEXHOJIOPHS 


. WH. Kapaxun u O. M. Mapryauc. O06 
‘oOpasoBpaHHH MYJIINTa B HeOObIUHO! 
IH Hero Popme . 

B. Jlanun, H. H. Kypueza u O. Ml. 
Ocrporopckas. O cocTape aHocoBHuTa 
H MOJyTOPaOKHCH THTaHa B BbICOKO- 
)THTAHHCTHIX UIaKkax. . 

A. Maatwocos, H. H. Yuunx, H. ca 
| Maaatbees u H. M. )Kasoponkos. 
MonekyiapHad peKkTHpuKayua. . . 
. WH. Cuaun-Bexuypun u K. ®. Boro- 
poguukuk. O BINAHHH BOI Ha Tpo- 
'yecc MOsiZeMHOH ra3sHpuKawHH yrvieli 
. WM. Kapsxun, TI. J. Waruxon u 
B. SS. Cyxapescxuh. V3menenve u 
' B3aHMOelHcTBHe XPOMIINHHeNHAa Cc 
'MarHesHodeppHToM pH HarpeBaHHH 
* B. Kyxkouep u M. T. Meabuux. K 
Bompocy 0 cTaOHM3alHH ABYXKaJIb- 

WHeBOro CHJIMKaTa. . 

. MW. Okynes u B. A. Arauuxuii. OGec- 
| ‘MMHKOBAHHe CYJIbUAHO-OKHCHEIX pac- 
TMaBOB UpOMyBKOH UX yrvie-BO3AyLI- 
HOH CMeCbIO ? 


AVI. TEQJOTHA 


3. C. Beumemupcxuh u HW. MW. Bapaamos. 
O (pasax ueTBepTHUHOrO OvesqeHeHHA 
B SamagHom Bepxownube. . . : 

3. WH. Topomsuuxos. O6 3Bep2KCHHBIX 
TOPHEIX MOpoxaxX B TaJibKaX KOHTJIO- 
MepaTOB HW2KHeH cBHTbI KpuBopox- 
CKOM MeTaMOpduueckOH CepHH . : 

.. M. Jpmxun, JI. ©. Cojuonyos u 
C. C. Sanepx. Hexoropbie HOBbIe JaH- 
HbIe O TOposax WHaOasoBolk PopmaluH 
Ha BocToKe Pycckow muaT@opmpl . 

3. H. Jlapuonopa. OcoOenHocTu paspesa 
yepoHa Ha p. Barke y  CopetcKa 

3. A. Huxonaes. K crparurpadun xo- 
gapcKkux oTsoxenuH Huxnero Ifo- 
BOUWKbA . . ees 

eB. PavkuKos. O- pasBuTHn “jempec- 
CHOHHOM BOPOHKH B KapCTOBBIxX OOVIa- 
as aes =o) eae 

. Crankesuy. O6 uCTOpHH pasBuTHa 
3 Saas ceTH  CeBepO-BO- 
etoka Esponelicxoi acta CCCP 

;. B. Bunorpagzos u B. Tl. Mupomunyen- 
ko. []ponpseHne HOBeHMMX TeKTOHH- 
yeCKHX JIBHXKeCHHM B aHAWapTax MiH- 
HHCTBIX PaBHHH . 
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B. A. Kamomxupiii. K xapaxrepucTuke 
leTporpaduyeckoH MpoBHynHH  Tu- 
Mana , 

B. H. Jloruopa. O HeKOTOPBIX “ocobeH- 
HOCTHX KHHOBCKHX aplHJWJIHTOB B 
TarapeKoit ACCP “4 ii K 
HeH palowax .. . = 

B. A. Baxpyuies. O paecrBopennu IkHp- 
KOHOB B H3Bep?KeHHbIX TOPHbIX MOpo- 
EDO” ; 

M. M._ Beceaosckast. 
KapOOHaTHBIX MOpOsax 


O j\perneHinx 
Ha Pycckolt 


TlarpopMe (no jaHHbIM riyO6oKoro 
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